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STATEMENT OF BASIS AND PURPOSE 

This decision document presents the Selected Remedy for the Rose Hill Regional Landfill 
Superfund Site, in South Kingstown, Rhode Island, which was chosen in accordance with the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), as 
amended by the Superfund Amendments and Reauthorization Act (SARA), and, to the extent 
practicable, the National Oil and Hazardous Substances Contingency Plan (NCP). This decision 
document represents the first operable unit of a phased approach to remediate the environmental 
contamination caused by the Site. The first operable unit is a source control remedy which is 
intended to prevent or minimize the continued release of hazardous substances, pollutants or 
contaminants to the environment. The first operable unit will collect data to assess the 
effectiveness of the source control remedy, assess the need for taking any further response actions 
under a second operable unit, and assist the State with TMDL predictions for Site-related 
contaminant concentrations affecting local water bodies. Management of the migration of 
contaminants to surface or ground water will be based on data obtained from monitoring 
conducted under the first operable unit and any additional studies that are deemed necessary to 
further assess Site impacts, characterize the extent ofcontamination, and assess the need to 
develop and evaluate alternatives for future actions. 

This decision is based on the Administrative Record which has been developed in accordance with 
Section 113(k) ofCERCLA and which is available for public review at the South Kingstown 
Public Library in Peace Dale, Rhode Island and at the USEPA Region I -New England, Office of 
Site Remediation and Restoration Records Center in Boston, Massachusetts. The Administrative 
Record Index identifies each of the items comprising the Administrative Record upon which the 
selection of the remedial action is based. The Administrative Record Index is Appendix B of this 
Record ofDecision (ROD). 

The Rhode Island Department ofEnvironmental Management has reviewed the various 
alternatives and has indicated its support for the selected remedy. The State has also reviewed the 
Remedial Investigation, Risk Assessment and Feasibility Study to determine if the selected remedy 
is in compliance with applicable or relevant and appropriate State Environmental laws and 
regulations. The State ofRhode Island concurs with the selected remedy for the Rose Hill 
Regional Landfill Superfund Site. 

ASSESSMENT OF THE SITE 

The response action selected in this ROD is necessary to protect the public health, welfare, or the 
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environment. The human health and ecological risk assessments identified unacceptable risks 
posed by actual or threatened releases ofhazardous substances from this Site which if not 
addressed by implementing the response action selected in this ROD, may present an imminent 
and substantial endangennent to public health, welfare, or the environment. Groundwater 
(through the use of institutional controls), air (through the collection and treatment of landfill gas) 
and leachate (through excavation and consolidation) are the media offocus for this operable unit 
response. 

DESCRIPTION OF THE SELECTED REMEDY 

The Selected Remedy is Alternative 48, modified to take into account its role as the first operable 
unit ofa phased approach to remediate the environmental contamination caused by the Site. The 
Selected Remedy consists of the following activities: 

• 	 Alternative 48: Consolidation ofthe Bulky Waste Area onto the Solid Waste Area, 
Containment, Leachate Collection and Treatment (during consolidation), and Landfill 
Gas Treatment (Solid Waste Area) 

1. 	 Excavate and consolidate the Bulky Waste Area landfill materials onto the Solid 
Waste Area landfill~ 

2. 	 Collect and effectively manage leachate and waters collected from runoff and de
watering operations during the excavation of the Bulky Waste Area; 

3. 	 Construct a multi-layer hazardous waste cap using innovative and cost efficient 
cover materials, as may be appropriate and as further defined in design, over the 
extent of the Solid Waste Area landfill and consolidated Bulky Waste Area 
materials; 

4. 	 Inspect and monitor the integrity and perfonnance of the landfill cap over time; 

5. 	 Assess, control, collect, and treat landfill gas emissions by an active internal and 
perimeter gas collection system and thermal treatment of such gasses through the 
use ofan enclosed flare and continue monitoring landfill gas concentrations to 
assess the need to modify the landfill gas collection treatment system as necessary; 

6. 	 Implement access restrictions and Institutional Controls (land title restrictions 
including, but not limited to, easements and restrictive covenants) on land use and 
the use of, or hydraulic alteration of, groundwater where Preliminary Remediation 
Goals (PRGs) (based on MCLs, MCLGs) and/or other health based standards are 
exceeded. 

7. 	 Install a chain link fence and/or other physical barriers where necessary to prevent 
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Site access, injury and/or exposure~ 

8. Long-tenn monitoring of surface water, groundwater, air and leachate emergence~ 

9. Perfonn operation and maintenance activities throughout the life of the remedy~ 

10. Conduct statutory five year reviews as required. 

Estimated Time for Design and Construction: 2 years 
Estimated Time o/Operation: <15 years/or LFG; >30 years GWILeachate 
Estimated Capital Cost: $11,360,000 
Estimated Operations and Maintenance Costs (net present worth): $6,680,000 
Estimated Total Cost (net present worth): $18,040,000 

STATUTORY DETERMINATIONS 

The remedial action selected for implementation at the Rose Hill Regional Landfill Superfund Site 
is consistent with CERCLA and the NCP. The Selected Remedy is protective of human health 
and the environment, attains ARARs and is cost effective. The Selected Remedy partially satisfies 
the statutory preference for treatment which permanently and significantly reduces the mobility, 
toxicity or volume ofhazardous substances as a principal element and utilizes pennanent solutions 
and alternative treatment technologies to the maximum extent practicable. The remedy uses 
treatment to address landfill gas emissions and includes excavation of the Bulky Waste Area to 
reduce mobility ofhazardous substances. Consistent with EPA's presumptive remedy for 
municipal landfills, capping of the consolidated Bulky and Solid Waste Areas was selected given 
the volume ofmaterial and the cost to treat such volume. 

Because this remedy will result in hazardous substances remaining on-site above levels that allow 
for unlimited use and unrestricted exposure, a review will be conducted within five years after 
initiation of remedial action to ensure that the remedy continues to provide adequate protection of 
human health and the environment. 

ROD DATA CERTIFICATION CHECKLIST 

See attached ROD data certification checklist. 

AlITHORIZING SIGNATURE 

/2PO/97 
Date 	 Patricia L. Meaney, ir or 

Office of Site Remediation and Restoration 
EPA - New England 
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ROSE HILL REGIONAL LANDFILL 
SUPERFUND SITE ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary section of this Record of 
Decision. Additional information can be found in the Administrative Record file of this Site. 

• 	 Chemicals of concern and their respective concentrations. 

• 	 Baseline risk represented by the chemicals of concern. 

• 	 Cleanup levels established for chemicals of concern and the basis for these levels. * 

• 	 How source materials constituting principal threats are addressed. 

• 	 Current and reasonably anticipated future land use assumptions and current and potential 
future beneficial uses ofground water used in the baseline risk assessment and ROD. 

• 	 Potential land and ground-water use that will be available at the site as a result of the 
Selected Remedy. 

• 	 Estimated capital, annual operation and maintenance (O&M), and total present worth 
costs, discount rate, and the number of years over which the remedy cost estimates are 
projected. 

• 	 Key factor(s) that led to selecting the remedy (i.e., describe how the Selected Remedy 
provides the best balance oftradeoffs with respect to the balancing and modifying 
criteria, highlighting criteria key to the decision). 

*NOTE: The selected remedy is a source control remedy which is intended to prevent or 
minimize the continued release of hazardous substances, pollutants or contaminants to the 
environment. This decision is also the first operable unit remedy of a phased clean up approach. 
As such, no cleanup levels are established under this remedy; instead the remedy will meet the 
performance standards set out in the ROD. The first operable unit remedy willlJleet all ARARs 
including those for Site air emissions, landfill closure, and process water discharge or reinjection. 
Management of the migration of contaminants from the Site will be addressed in a future 
decision document, based upon data obtained from monitoring conducted under the first operable 
unit, and any additional studies that are deemed necessary to further assess Site impacts, 
characterize the extent of contamination, and to assess the need to develop and evaluate 
alternatives for future actions. 
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ROSE HILL REGIONAL LANDFILL 
SOUTH I{1NGSTOWN, R1 

I. SITE NAME, LOCATION AND DESCRIPTION 

The Rose Hill Regional Landfill Superfund Site (the Site) is located within the town of South 
Kingstown, Rhode Island, in the village of Peace Dale (Figure 1) within Washington County. It 
lies about 5 miles inland from Narragansett Bay and 2 miles north ofWakefield, Rhode Island. 
The Site is bordered by Rose Hill Road to the west, the Saugatucket River to the east, and 
residential private property to the north and south. Remedial response activities including this 
Remedial Investigation and Feasibility Study were conducted under a United States 
Environmental Protection Agency (EPA) lead with the State of Rhode Island Department of 
Environmental Management (RIDEM) remaining active throughout as the support agency. 

The Site is located in an abandoned sand and gravel quarry and encompasses approximately 70 
acres. As shown in Figure 1, the Site consists of three separate and inactive disposal areas or 
landfills, referred to herein as the Solid Waste Area (SWA), the Bulky Waste Area (BWA), and 
the Sewage Sludge Area (SSA). An active transfer station, south ofthe disposal areas, is also 
located on the Site (Figure 2). 

Two primary surface water bodies flow through the Site: Saugatucket River and Mitchell Brook. 
An unnamed brook, west of the Site, flows into the Saugatucket River and an unnamed tributary, 
in the northern portion of the Site, flows into Mitchell Brook. The Saugatucket River is classified 
by the State of Rhode Island as a Class B water body that is suitable for fishing and swimming. 
Wetland and flood plain habitats are also found adjacent to the disposal areas and are subject to 
runoff and contamination from the disposal areas. An open excavated area approximately 400 
feet north of the disposal areas is currently used for target and skeet shooting. Approximately 
200 feet west of the disposal areas, sand and gravel operators excavate sand, gravel and loam for 
resale to the public. 

Groundwater is used within a 3-mile radius of the Site for the following purposes: 
• Private residential supplies (no alternate supply available) 
• Municipal public water supply 

Residents in South Kingstown obtain water from both public and private wells. Private wells 
within a 3-mile radius of the Site consist of overburden or bedrock wells. Three supply wells for 
the University ofRhode Island are located 2.7 miles northwest of the Site. Two municipal supply 
wells for the Kingston District are located 2.9 miles northwest ofthe Site. The University and the 
District utilize each other's systems as water supply back-up. 
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n SITE HISTORY AND ENFORCEMENT ACTIVITIES 

A. Land Use 

Prior to 1941, the Site was used for agriculture. Sand and gravel excavation operations were 
conducted at the Site from at least 1948 through 1963. The Rose Hill Site began operation as a 
landfill in 1967 in the area previously used for sand and gravel excavation. The landfill was 
operated by the Town of South Kingstown under a state permit from RIDEM which was 
renewable annually. For approximately 16 years, it received domestic and industrial wastes from 
residents and industries in South Kingstown and Narragansett. In October 1983, the landfill 
reached its state-permitted maximum capacity and active land filling operations ceased. For the 
past fifty years, the Site owner has conducted organized small game hunts, the boarding, breeding, 
training, and showing of hunting dogs, skeet and target shooting, and stocking and periodic 
release of small game birds throughout the Site. 

Facility Operations and Waste Disposal Practices. Table 1 provides a chronology of activities 
affecting the landfill operations. 

Landfills in the three disposal areas (the Solid Waste, Bulky Waste, and Sewage Sludge Areas), 
began operations in 1967, 1978, and 1977, respectively. The Solid Waste Area landfill was 
closed in 1982 and the Bulky Waste and Sewage Sludge Area landfills were closed in 1983. 
During 1983, a transfer station for municipal refuse was located south of the Bulky Waste Area. 
The transfer station is currently active. At the station, refuse is unloaded from collection trucks 
and transferred to vehicles that transport it off site to the Johnston landfill. Figure 1 shows the 
three disposal areas and the transfer station at the Site. 

Waste handling procedures for the Rose Hill Regional Landfill were set by state regulations and 
town ordinance. The waste handling practices conducted at the landfill consisted of the disposal 
of municipal refuse and industrial refuse including the disposal of industrial wastes. Through its 
investigation, EPA has acquired some information regarding the disposal and approximate 
location of these industrial wastes but the exact quantity and location(s) ofhazardous substances 
disposed of on the Site throughout the landfill's operation are predominantly unknown. 
Information regarding the total volume of solid waste placed in the landfill is available through 
studies conducted for the Town of South Kingstown by C.E. Maguire. 

In 1967, when activity at the landfill officially commenced, a court order prohibited the disposal 
of combustibles at Rose Hill. In 1978, the order was amended to allow the disposal of 
combustibles in the Bulky Waste Area. In 1979, the State of Rhode Island ordered cities and 
towns to establish facilities for the collection ofwaste oil. It is reported that a waste oil collection 
facility at the Rose Hill Site was established during this time. 
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A known waste handling problem concerns the disposal of liquid waste from the Peacedale 
Processing Company, specifically a urethane adhesive. A letter dated January 8, 1970, 
transmitted from an engineer of the State Division of Solid Waste Management to the South 
Kingstown Director of Public Works, put into writing an agreement on the disposal method for 
liquid waste from the Peacedale Processing Company. The two authorities came to an 
understanding that the drummed waste would be disposed of daily by dumping it onto other 
wastes that had been deposited each day. The purpose of this was to take advantage of the 
absorptive characteristics of the waste materials as the urethane adhesive was disposed. 

A year later, on March 16, 1971, correspondence sent from the same state office notified the 
South Kingstown Town Manager that liquid waste from Peacedale Processing was being 
improperly disposed of at the Rose Hill Solid Waste landfill. The communication reiterated that 
the liquid waste should be spread over the surface of the landfill to allow it to be absorbed by the 
fill, if acceptance of such waste were to continue. 

In 1979, a resident observed and reported to RIDEM the dumping ofa number of barrels, with the 
lids intact, on the Solid Waste landfill slope within a few feet ofRose Hill Road. The truck 
transporting these drums on this occasion was reported to be labeled "Peacedale Processing." The 
resident further reported at least one barrel was labeled "slop glue." The drums were buried intact 
with the exception of one. One of these barrels was also observed to be at least part liquid. 
RIDEM investigated this report and found a drum labeled "DALTOSLEX 535" and "DRANO 
21." Daltoslex is a polyurethane fabric coating dissolved in trichloroethylene (TCE), dimethyl 
formamide (N,N-DMF), and cello solve solvent. Cello solve is the trademark for mono- and 
dialkyl ethers of ethylene glycol and their derivatives (Sax and Lewis 1987). Analysis of samples 
collected from these drums identified hexane, 2-butanone (MEK), TCE, and toluene as 
components of the liquid. All of these chemicals are widely used industrial solvents. Dimethyl 
formamide and cellosolve cannot be detected by the common methods used to analyze for volatile 
organic compounds. 

On December 6, 1979, the State Division of Solid Waste Management wrote to Kenyon Piece 
Dyeworks (a subsidiary ofPeacedale Processing) to confirm an analysis of the waste adhesive 
procured from the Peacedale plant on November 19, 1979. The analysis revealed that the sample 
contained trichloroethylene at 29,000 parts per billion (ppb), toluene at 400 ppb, and 
tetrachloroethylene at 4 ppb. An analysis of the waste itself revealed that it contained 
trichloroethylene in the amount of0.35%. Based upon the analyses, the waste adhesive produced 
at the plant was deemed not hazardous [as a solid], as defined by Rhode Island regulations, and 
could be disposed ofat any licensed solid waste management facility. The State added that the 
waste adhesive was to be in a solid form when taken to the landfill and exposed to the air for at 
least a week prior to its disposal. Within the same time frame, Kenyon Piece Dyeworks notified 
the State that the company had suspended shipment of the above-mentioned waste adhesive to the 
Rose Hill landfill pending further investigation of its environmental reactivity. 
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Peacedale Processing notified the United States Environmental Protection Agency (EPA), 
Region I, in 1981 that the company had disposed of laminating adhesive at the Rose Hill Landfill 
from 1971 to 1979. Although other volatile organics, inorganics, and phthalate compounds have 
been detected at the Site study area, little is known about the disposal practices associated with 
these contaminants. 

Landfill Disposal Areas. The Solid Waste Area (SWA) operated from 1967 until 1982. The 
exact depth of deposited solid waste materials is unknown but estimated during studies conducted 
for the Town of South Kingstown to be to bedrock in some places. Refuse was also reportedly 
deposited in areas above, below, and at the water table. Areal photographs of the disposal area 
compiled June 1991 by EPA's Environmental Monitoring Systems Laboratory indicate that the 
sand and gravel pit was filled in with refuse material starting in the southern portion and 
progressing north. By 1988, waste materials were present throughout the pit, and all remnants of 
the original sand and gravel pit were gone. Several possible leachate seeps (rust-colored staining 
as evidenced in November 5, 1988 photography) are observed in the northern, eastern and 
southern portions of the disposal area. The thickness of solid waste deposited throughout the 
landfill prior to 1977 is unknown. However it was estimated that from 1977 to 1982 between 10 
and 14 feet of solid waste were deposited. Upon closure, the SW A was reported to have been 
covered with 0.5 to 2 feet of sandy soil and subsoil. Recent information indicates that only a 
portion of this area may have been properly covered. Natural vegetation is observed throughout 
most of this Area; however some spotty, less vegetated sites and occasional exposed debris is 
apparent where lesser amounts of cover materials were used or subsequently were eroded. 

The Sewage Sludge Area (SSA) is located in the northeast section of the Site, between Mitchell 
Brook and the Saugatucket River. This area operated from 1977 to 1983. Its predominant use 
was to receive sludge from the South Kingstown wastewater treatment plant. The sludge was 
deposited in trenches. Aerial photographs taken in 1981 show that the northern section of a large 
north-to-south-orientated trench, running the entire length of this area, as well as two smaller 
trenches in the northern section, already contained sludge material. Three unfilled trenches were 
also visible at that time. The depth of each excavation and the number of trenches are unknown. 
Reported problems with the high moisture content of the sludge prompted the Town of South 
Kingstown to initiate the hauling of the sludge to the Johnston landfill. Vegetative cover in this 
area is less prevalent here than in the Solid Waste Area. In a letter dated July 15, 1993 from 
RIDEM, Division ofWater Resources to the Utilities Director of the Town of South Kingstown, 
the Department writes: " This Department is thus in a position to confirm that this site has been 
properly closed, poses no threat to public health as long as the area is not excavated ... ", and "We 
[the Department] also take this opportunity to close Order of Approval No. 490 issued for the 
sludge disposal area." 

The Bulky Waste Area (BWA), understood by reference and inference from historic Town 
records to have been used primarily for the disposal of large "bulky" materials such as appliances, 
tree stumps, and other debris, is an II-acre area located east of the SW A and southwest of the 
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SSA (Figure 1). This area is approximately 200 feet east of Mitchell Brook and 250 feet west of 
the Saugatucket River. Disposal of materials in this Area began in 1978. Solid waste was also 
reportedly disposed of in the period between closure of the Solid Waste Area and construction of 
the transfer station (May 1982 through October 1983). Recent investigative information 
presented to EPA by the Town of South Kingstown in 1999 offers additional evidence that the 
BWA is comprised ofa far greater amount of municipal solid waste than had been previously 
reported (see the April 1999 GZA report, in Section 11.10 of Administrative Record). Vegetation, 
primarily grasses overlying natural fill materials, provides a natural cover for this area. 

Property Ownership. Edward L. Frisella, Sr. (deceased) and Pearl F. Frisella are owners of 
record of the property within which the landfill facility is located. The gravel quarry area, located 
adjacent to and north of the landfill, is owned by the Estate of Edward L. Frisella, Sr. In 1967, 
the Town of South Kingstown entered into a lease with Mr. Frisella for the operation of a Solid 
Waste landfill. After the establishment of the landfill, in February 1973, the Town of 
Narragansett entered into an agreement with the Town of South Kingstown for joint use and 
operation of the landfill. In 1977, Edward L. Frisella, Sr., and the Town of South Kingstown 
reached an agreement upon the continued use of the property as a landfill facility. This 
amendment to the lease provided additional land for expansion ofthe landfill facility (i.e., the 
Sewage Sludge and Bulky Waste Areas). In 1982, the Town of South Kingstown purchased 
15.03 acres from Mr. Frisella for the location of the town's transfer station. 

B. Response Activity 

Several supporting studies have been conducted from 1975 through 1994 at the Rose Hill Site 
prior to and during the Remedial Investigation and Feasibility Study (RIfFS). These studies have 
generated reports and maps concerning the Rose Hill Landfill Site. The studies are documented 
in the Administrative Record Index (Appendix E of this document) and many are summarized 
and/or referenced in either or both of the Remedial Investigation (May, 1994) and Feasibility 
Study (November, 1998) Reports. 

Preliminary Assessment/Site Inspection. The Preliminary Assessment Report for the Rose Hill 
Regional Landfill Site was completed in January, 1983 followed by a Site Inspection Report 
completed in September, 1985. The Site was proposed for inclusion on the National Priority List 
(NPL) on June 24, 1988. Upon review of the Site Investigation and comments received from the 
proposed listing, EPA chose to conduct an Expanded Site Investigation to further characterize the 
Site in anticipation offinal NPL listing. This effort consisted of more detailed inspection, 
sampling and surveying of the Site and a final report was submitted in January 1989. On October 
4, 1989, the Site qualified for a final listing on the NPL. 

In 1985, the Town of South Kingstown provided a municipal water line extension to adjacent 
residences located on Rose Hill Road and those dwellings abutting the immediate northern 
portion of the Site. The municipal water line extends as far north as the Site owner's driveway 
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(across from 349 Rose Hill Road and marked by a terminal hydrant). Hookups to the waterline 
were voluntary. One resident who initially refused the service was subsequently provided 
municipal water. By 1989, water service was provided to Broad Rock Road. Generally, 
residences along Rose Hill Road directly west and south of the Site use municipal water. A 
number of residences on Saugatucket Road and Broad Rock Road are not connected to municipal 
water and continue to use private wells, as do residents north of the Site on Rose Hill Road. 

Removal Action. The Remedial Investigation (Rl) and Feasibility Study (FS), conducted by 
EPA, began in 1990 with field work commencing in the Spring of 1991. In June 1991, Metcalf 
and Eddy (M&E), as EPA's remedial response contractor for performance of the RIlFS, installed 
permanent soil gas sampling wells on the three landfill disposal areas and along the perimeter of 
the Site. Initial results of sampling from the soil gas wells indicated the presence of explosive 
levels of combustible gases in the vicinity of residential dwellings abutting the landfill. As a 
result ofM&E's soil gas results, the EPA Remedial Project Manager requested assistance from the 
EP A Emergency Planning and Response Branch (EPRB) to perform a removal assessment of 
nearby residential dwellings to ensure that the structures were free ofmigrating gases. The 
following paragraphs discuss the removal response actions conducted by EPA and a summary of 
the resultant conclusions. A complete history of this work, monitoring results, and reports on the 
removal be found in Section 2 of the Administrative Record under Removal Response. 

On November 8, 1991 personnel from the United States Environmental Profection Agency 
Emergency Planning and Response Branch (EPRB), Waste Management Division (WMD; now 
known as the Office of Site Remediation and Response (OSRR», the South Kingstown Fire 
Department and Technical Assistance Team (TAT) monitored 12 dwellings in proximity to the 
Solid Waste Area landfill for the presence of combustible gases. The results of this survey 
indicated that the dwellings were free of detectable concentrations ofcombustible gases. These 
results are found in a document entitled: Methane Gas Investigation/or Rose Hill Landfill, South 
Kingstown, Rhode Island, December 1991, prepared by TAT. . 

In December 1991, the Agency for Toxic Substances and Disease Registry (ATSDR) issued a 
health evaluation based on analytical data generated by M&E as well as the residential survey 
performed in November 1991. At that time, ATSDR stated " ..the data did not indicate any public 
health concerns, but EPA should continue periodic monitoring of the houses". As a result, EPRB 
requested that TAT monitor the residential dwellings on a monthly basis for the next four months. 
From December 1991 through March 1992, TAT monitored eight residential basements for 
combustible gases in ambient air using an organic vapor analyzer (OVA), a combustible gas 
indicator (CGI), and a photoionization detector (PID). During this time, OVA readings above 
background levels were observed in several residential basements, with the residential basement 
at 220 Rose Hill Road containing concentrations significantly above the background level (240
1,000 units). PID readings in this residential basement were not above the background readings, 
indicating that the gas was methane, a common landfill by-product, which is detected by the OVA 
but not the PID. 
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In July 1992, ATSDR issued another health consultation based on the monthly monitoring data 
and a sample collected from a soil gas well located along the foundation of 220 Rose Hill Road. 
Methane was detected at 18,000 parts per million (ppm) at this soil gas well. 

ATSDR recommended that "a methane monitor/alarm be installed in the residence which had the 
37% lower explosive level (LEL) at its external foundation". ATSDR recommended that periodic 
monitoring be performed on other residences. 

In July 1992, EPA requested that TAT begin a biweekly monitoring program designed to monitor 
residential basements and the soil gas wells (installed by M&E) using a CGI, an OVA equipped 
with a charcoal filter (to eliminate all organic compounds except methane, ethane, and propane), 
and a PID (to verify that the gases detected with the OVA were methane). From July through 
September 1992, elevated levels ofgases were detected in soil gas wells, but no significant 
concentration ofgases were detected in any of the residential basements, including 220 Rose Hill 
Road. A summary of the residential basement sampling and the soil gas well sampling performed 
by TAT from December 1991 through September 1992 can be found in the report entitled: Air 
Monitoring Data Tables, Rose Hill Regional Landfill Site, South Kingstown, Rhode Island, 
December 1991- September 1992, prepared by TAT. 

On September 2, 1992, EPA and TAT collected soil gas samples in Summa canisters at three soil 
gas wells and submitted the samples to the EPA New England Regional Laboratory (NERL) for 
VOC analyses. The results of the Summa samples indicated the presence of vinyl chloride in soil 
gas well LFGR-8 at a concentration of 4,000 ppm. The remaining two Summa samples contained 
other VOCs at low levels but no vinyl chloride. The presence of vinyl chloride in soil gas well 
LFGR-8 was verified by TAT on September 16, 1992, using a vinyl chloride Drager Chemical 
Detector Tube. 

In October 1992, ATSDR issued another health consultation based on the September 2, 1992 
Summa canister sampling results. ATSDR stated, "The presence of high levels of vinyl chloride 
in soil gas (4000 ppm) would justify additional characterization to determine the extent (if any) of 
the contaminant migration from the landfill. Additional air monitoring should include ambient air, 
both from the landfill property and the adjacent residential area. II 

On October 14, 1992, EPA Deputy Regional Administrator Paul Keough signed an Action 
Memorandum for Regional Administrator Julie Belaga, authorizing $1,920,000 to mitigate the 
threat to public health or to the environment resulting from the actual or potential exposure to 
nearby human populations from the migration of the landfill gases. 

On October 19-20, 1992, an air and soil gas sampling survey was conducted by personnel from 
EPRB, the EPA Environmental Response Team (ERT), the Roy F. Weston, Inc. Response 
Engineering and Analytical Contract (REAC) Team and TAT. Based on the results obtained 
from this survey, REAC prepared two reports. The first report, entitled: Final Emission Modeling 
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Report, Rose Hill Regional Landfill, South Kingstown, Rhode Island, December 1992, estimated 
that the landfill would generate 800 megagrams per year (Mg/year) of methane for the next few 
years, and also generate 7 Mg/year of nonmethane organic compounds (NMOC). The second 
REAC report, entitled: Final Air Quality Modeling Report, Rose Hill Regional Landfill, South 
Kingstown, Rhode Island, December 1992, estimated that the residences around the landfill would 
be exposed to an average 10.7 parts per billion, volume to volume (ppb/v) vinyl chloride. Since 
these were models, actual data were needed to verify the estimates. Therefore two additional 
surveys were scheduled for the Site by EPA. In January 1993, EPRB issued a work assignment to 
M&E to prepare a report evaluating options for an expedited response action to mitigate the 
subsurface migration of landfill gases toward the residential dwellings. 

The first survey was conducted by EPRB and TAT from February through March 1993, when the 
Site was covered by snow, and the subsurface migration of landfill gases was thought to be at the 
annual maximum. This survey found that only one residential dwelling (220 Rose Hill Road) had 
significant concentrations of methane (up to 2500 ppm) and vinyl chloride (up to 22 ppb/v). 
Based on the vinyl chloride result, ATSDR stated that an increased cancer risk may exist if the 
exposure of these levels of vinyl chloride was greater than 1.45 years. Based on the maximum 
vinyl chloride concentration (1.78 ppb/v) found in the other residential basements sampled and 
the outside ambient air, ATSDR stated that no adverse health affects were expected to occur (for 
the same interval oftime). A summary of the results of the survey can be found in the report 
entitled: Rose Hill Regional Landfill Site, Indoor Residential Air Survey Results, South 
Kingstown, Rhode Island, February 1993 -March 1993, prepared by TAT. 

The second survey was conducted by ERT and REAC from May 24-28, 1993, when the surface of 
the landfill was permeable, and the vertical migration of the gases through the surface of the 
landfill was thought to be at the annual maximum. Based on the results from this survey, REAC 
predicted the residences around the landfill would be exposed to an average 0.008 ppb/v vinyl 
chloride. A summary of the results can be found in the reports entitled: Observed Ambient Air 
Impact Report, Rose Hill Regional Landfill, South Kingstown, Rhode Island, July 1993 and Air 
Quality Modeling Final Report, Rose Hill Regional Landfill, South Kingstown, Rhode Island, 
August 1993, both prepared by REAC. 

The report recommended the installation of a landfill gas mitigation system consisting of a series 
of perimeter gas extraction wells, a gas collection system and an enclosed flare to bum the of}:. 
gases. M&E estimated the capital cost of this action at $3,770,000 and a yearly Operation and 
Maintenance cost of$350,000. Based upon sampling results and cost benefit analyses, an interim 
response action consisting of landfill gas sensors equipped with alarms for three residences and a 
landfill gas ventilation system for one dwelling was recommended by EPRB. A unilateral order 
was issued to the Town of South Kingstown in March 1993 with the above mentioned 
requirements (see Enforcement History below). A week later, EPRB approved the Town's Work 
Plan in response to the issued order requiring gas sensors, alarms, and one ventilation system to 
be installed at the residents' properties. By May 1993, the Town placed gas sensors and alarms at 
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two residences and initiated discussions with the property owner of 220 Rose Hill Road about 
installing a ventilation system or, alternatively, razing the dwelling. The March 1993 M&E report 
was used extensively as support documentation for the Feasibility Study and the remedial (long
term) response action. 

On April 12, 1993, ATSDR issued a health evaluation for the samples collected in February and 
March 1993. ATSDR concluded that the exposure to a concentration of21 ppb vinyl chloride at 
220 Rose Hill Road may result in an increased cancer risk if the exposure were to exceed 1.45 
years. ATSDR recommended that actions be taken at this residential property to prevent long 
term exposure. ATSDR reviewed the vinyl chloride data for the other residential dwellings and 
the ambient air sample results collected in February and March of the same year and concluded 
that "no significant risk is expected as a result of exposure to this level ofvinyl chloride (a 
concentration range reported from non-detect to 0.99 ppb at the other residential dwellings) within 
the time frame that remedial action is expected to be in place (approximately 10 years)". 

In June 1993, the Town of South Kingstown by agreement with the property owner and under 
order by EPA razed the building located at 220 Rose Hill Road and prohibited any future housing 
on the property. 

Shortly after ERT and REAC submitted their July 1993 report entitled Observed Ambient Air 
Impact Report and the August 1993 Air Quality Modeling Final Report for samples gathered from 
May 24-28, 1993 from the residences and at the landfill, ATSDR prepared a health consult for 
EPA which concluded: "The maximum detected vinyl chloride [and benzene] concentration (1.6 
ppb [23.4 ppb for benzene]) is below levels shown to produce adverse, non-carcinogenic health 
effects in animals or humans. However, long term exposure to this concentration of vinyl 
chloride [and benzene] in air could cause an increased risk of cancer". The health consult also 
contained the following recommendation: "Implement appropriate remedial actions to reduce 
risks associated with chronic exposure to benzene and vinyl chloride in air." 

The final reports also indicated a possible "upwind" (westerly) source for these contaminants, in 
addition to the Rose Hill Landfill. Based on subsequent peer review of the report and additional 
Rl data, this conclusion is thought to be erroneous. No substantiated documentation on the use, 
storage or disposal of any hazardous substances, including but not limited to, benzene or vinyl 
chloride, are known to exist with respect to the properties along Rose Hill Road and adjacent to 
the landfill. The report indicated that the wind velocity and direction was quite variable and at 
times calm. The PAL dispersion model used for this study cannot readily predict concentrations 
under these conditions. Therefore, the model may seriously under-predict the concentration for 
vinyl chloride when compared to concentrations as measured at the residential receptors. This 
suggests that the model results have substantial uncertainty for vinyl chloride (and for other 
compounds). The possible reasons for under-predicting contaminant concentrations are: 1) 
emission is underestimated, 2) dispersion is overestimated, and 3) that the conceptual model may 
be inadequate. For example, emissions may be underestimated if the flux chambers do not 
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represent the actual flux of landfill gas across the entire landfill surface or if laboratory recovery 
of vinyl chloride was low; dispersion may be overestimated if the PAL model does not adequately 
account for near-calm conditions; the conceptual model may be inadequate iflandfill gas migrates 
below the ground surface to the vicinity of residential receptors. Benzene is a fairly ubiquitous 
contaminant and, although found to be present at the landfill, was not found in substantial 
concentrations in samples oflandfill gas. It may be reasonable therefore to suspect that off-site 
sources may contribute to the recorded measurements of benzene. However, vinyl chloride was 
found in substantial concentrations in landfill gas. This compound is not ubiquitous and is known 
to be a substantial degradation byproduct of chlorinated compounds found in quantity at the 
landfill. Since both ambient measurement results and modeled concentrations are subject to 
significant uncertainty, it is entirely speculative to attribute vinyl chloride at receptor locations 
adjacent to the Rose Hill Landfill to unknown off-site sources. The continued remedial work, 
including but not limited to the RI, FS, and the human health risk assessment, also took these 
factors into account and more advanced modeling concepts were sought in support of the 
continued remedial response. 

In early 1994, the Town installed a bentonite clay dam around the town water line feeding the 
resident at 278 Rose Hill Road to prevent landfill gases from entering the residence. The Town 
also moved the sensor from against the outside basement wall to inside the basement to record 
methane concentrations inside the dwelling. The Town continues to maintain the equipment and 
submit data reports to EPA. 

Preliminary Natural Resource Sunrey. On June 24 1994, the National Oceanic and 
Atmospheric Administration (NOAA) submitted a Preliminary Natural Resource Survey (PNRS) 
for the Site. The findings presented in the PNRS are based upon results documented in the EPA 
RI report and in a preliminary screening study entitled An Evaluation ofSaugatueket Pond 
Sediment, South Kingstown, Rhode Island, Final Report (NOAA, 1994). These latter reports can 
be found in their entirety in Section 16 of the Administrative Record. 

The findings of the PNRS indicate that the Rose Hill Regional Landfill Site is located in the 
Saugatucket River basin, adjacent to the Saugatucket River and Mitchell Brook, a tributary to the 
river. Fish passage facilities have been installed on the Saugatucket River to allow for upstream 
migration ofanadromous fish species. The river now provides significant spawning and nursery 
habitat for alewife and blueback herring. Contamination from the Rose Hill Landfill may pose a 
threat to natural resources, including NOAA trust resources utilizing Mitchell Brook, the 
Saugatucket River, and Saugatucket Pond. The primary pathways of contaminant migration from 
the Site are groundwater discharge and surface water runoff. Iron and several trace elements were 
detected at elevated concentrations in surface water and sediment during the RI. The leachate 
seeps located on the perimeter of both the Bulky Waste and Solid Waste Areas appear to be a 
source of contamination to surface water bodies. A floc sample collected from Mitchell Brook 
contained substantial amounts of iron. In addition, iron was present at high concentrations in 
sediment collected as far downstream as Saugatucket Pond. Flocculent material that accumulates 
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near the Site may be a source of iron in sediments of the pond. Results suggest that sediment and 
floc transported from the vicinity of the Site contains concentrations of iron and possibly other 
trace element contaminants that may adversely effect blueback herring and alewife inhabiting 
Saugatucket Pond during sensitive life stages. While the results of the PNRS and sediment study 
were not unequivocal, they provided sufficient evidence to justifY further study and analysis of the 
relationship between Site releases and adverse biological responses downstream in Saugatucket 
Pond. 

C. Enforcement History 

In April and June of 1989, EPA sent general notice letters to eight Potentially Responsible Parties 
(PRPs). EPA met with the PRPs in June 1989 and in June 1990, EPA sent out special notice 
letters to the PRPs to undertake an RIlFS. After failed attempts at negotiations, EPA requested 
and received funding from the Superfund trust fund to begin the RIlFS at Rose Hill. 

Actual field work for the Remedial Investigation (Rl) began in the Spring of 1991. Shortly after 
the initiation of the Rl, it became apparent that the Site owner's continued use of the property 
(including, hunting, sport and target shooting, dog training, and other related activities) presented 
an unreasonable and unacceptable risk to EPA and its contractors and placed operational 
restrictions upon EPA in conducting the necessary field activities. On August 21, 1991, EPA 
issued an Administrative Order for Property Access to the property owner. An amendment to the 
Administrative Order for Property Access was issued on March 27, 1992 which allowed the 
limited use of a ten acre parcel for his business-related activities. 

In March 1989, the Agency received notice of a bankruptcy proceeding and filed a proof of claim 
seeking reimbursement of response costs against Coated Sales and its wholly-owned subsidiary, 
Kenyon Industries, Inc. The Coated Sales bankruptcy proceeding involved six related corporate 
entities. EPA had claims against two of them, Coated Sales, Inc. ("CSI"), and Kenyon Industries, 
Inc. ("Kenyon"), a Rhode Island corporation and subsidiary of CSI. The bankruptcy proceeding 
presented EPA with its only opportunity to resolve its claims for response costs under CERCLA 
against CSI and Kenyon, corporate affiliates ofPeace dale Processing Company, Inc., a known 
hazardous waste generator at the Site. In June 1994, the case was settled with EPA recovering a 
portion of its response costs. 

On March 26, 1993, as an enforcement component to the Removal Action, EPA issued a 
Unilateral Administrative Order (RCRA Docket 1-93-1055) (the Order), directing the Towns of 
Narragansett and South Kingstown to install methane gas sensors/alarms outside the foundations 
and in the basements of278 Rose Hill Road and 349 Rose Hill Road. The Order also directed the 
Towns to install a methane gas ventilation system and a gas sensor/alarm in the basement of220 
Rose Hill Road. As an alternative to the second directive, the Towns relocated the residents of 
220 Rose Hill Road and razed the building on June 4, 1993. The alarms at 278 and 349 Rose Hill 
Road were installed on May 18, 1993. A summary of the alarm installation activities can be 
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found in the report entitled: Completion of Work Reportfor Environmental Protection Agency, 
Administrative Order 1-93-1055, February 9, 1994, prepared by Geological Field Services (the 
Town of South Kingstown's consultant). The Town is required to perform maintenance and 
monitoring activities and report a summary of the collected data to EPA annually. 

Further information regarding the above described enforcement activities be found in Section 10 
of the Administrative Record. 

ill. COMMUNITY PARTICIPATION 

Throughout the Site's history, community concern and involvement has been moderate. EPA has 
kept the community and other interested parties apprized of the Site activities through 
informational meetings, fact sheets, press releases and public meetings. 

In June 1991 , EPA released a community relations plan which outlined a program to address 
community concerns and keep citizens informed about and involved in activities during remedial 
activities. On June 18, 1991 , EPA held an informational meeting in South Kingstown, RI to 
describe the plans for the Remedial Investigation and Feasibility Study. On June 23, 1994, EPA 
held an open house in South Kingstown, RI to discuss the results of the Remedial. Investigation. 

During the removal activities, meetings were held with the residents of Rose Hill Road on January 
20 and April 29, 1993 to inform the residents of monitoring results, ongoing work and proposed 
actions. 

EPA published a notice and brief analysis of the FS and Proposed Plan in the Providence Journal 
on January 29, 1999 and made the plan available to the public at South Kingstown Public Library. 
On February 1, 1999, EPA made the Administrative Record available for public review at EPA's 
offices in Boston and at South Kingstown Public Library. 

On February 2, 1999, EPA held an informational meeting to discuss the results of the Remedial 
Investigation and the cleanup alternatives presented in the Feasibility Study and to present the 
Agency's Proposed Plan. Also during this meeting, the Agency answered questions from the 
public. A joint letter from the Towns of South Kingstown and Narragansett was received on 
January 27, 1999 which contained a formal request to extend the 30 day public comment period 
by sixty days. In response to this request, the Agency held a 90-day public comment period from 
February 3 to May 3, 1999 to accept public comment on the alternatives presented in the 
Feasibility Study and the Proposed Plan and on any other documents previously released to the 
public. On February 18, 1999, the Agency held a public hearing to discuss the Proposed Plan and 
to accept any oral comments. A transcript of the hearing, the comments, and the Agency's 
response to comments are included in Appendix C (Responsiveness Summary) of this ROD. 
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Throughout the time in which the RIfFS was conducted, EPA solicited views from the Site owner, 
neighboring property owners, the State, the Town, and local citizen groups on the current and 
reasonably anticipated future land uses, and current and potential future groundwater use and 
value within the Site boundary and in adjacent areas. Section VI of this ROD contains a brief 
summary of that information. 

IV. SCOPE AND ROLE OF THE FIRST OPERABLE UNIT RESPONSE ACTION 

The Feasibility Study (FS) analyzed source control and management of migration alternatives for 
the Site. Upon extensive review and consideration of new information and comments presented 
during the public comment, EPA believes that additional data is needed to properly assess and 
evaluate management of migration options for groundwater and its impact on surface water after 
the source control remedy is implemented. Instituting a well designed source control remedy at 
the present time will minimize the migration of contaminants to groundwater. Accordingly, a 
more cost effective and potentially less extensive management of migration remedy can be 
realized through a phased approach. 

The selected remedy is the first operable unit of a phased approach to remediate the 
environmental contamination caused by the Site. The first operable unit is a source control 
remedy which is intended to prevent or minimize the continued release of hazardous substances, 
pollutants or contaminants to the environment. Source control alternatives rely on the prevention 
of exposure for the protection of human health and the environment. 

The first operable unit will control the sources of contamination at the Site by limiting percolation 
and infiltration from precipitation through waste materials thereby controlling an otherwise 
continued release of hazardous substances to the air and ground water. The first operable unit 
remedy will minimize the further migration of hazardous substances, pollutants and contaminants 
to groundwater and surface water. Future management of the migration of contaminants to 
surface and ground water will be based on data obtained from the first operable unit monitoring 
and any additional studies that are deemed necessary in order to further assess Site impacts, 
characterize the extent of contamination, and assess the need to develop and evaluate alternatives 
for future actions, should it be found necessary to do so. 

The first operable unit remedy consists of the following components: Consolidate the Bulky 
Waste Area landfill onto the Solid Waste Area landfill; collect and manage leachate and waters 
collected from runoff and de-watering operations during the excavation and consolidation of the 
Bulky Waste Area; apply a protective cover (hazardous waste cap) to the Solid Waste Area 
landfill; assess, collect and treat landfill gases via an enclosed flare; inspect and monitor the 
integrity and performance of the cap over time; monitor groundwater, surface water, leachate 
emergence, and landfill gas emissions over the duration of the remedial action; implement deed 
restrictions (in form of easements and covenants) on groundwater and land use and prevent access 
onto the portions of the Site where remediation activities warrant this restriction; provide data to 
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assess the need for taking any further response actions after the cap is in place and functional; 
operation and maintenance of the remedy; and plan for and conduct statutory five-year reviews to 
ensure protectiveness. Site monitoring will furnish data to assess the effectiveness of the source 
control remedy and assist the State with TMDL predictions for Site-related contaminant 
concentrations affecting local water bodies. The Sewage Sludge Area meets minimal State 
requirements for sewage sludge landfill closure, and poses no significant health threat as closed. 
The source control remedy includes continued monitoring of this area. 

The exposure to and inhalation of landfill gas and the exposure to and ingestion of contaminated 
groundwater are principle threats to human health posed by the Site. Leachate production poses 
an ecological threat to the Saugatucket River and Mitchell Brook. Consolidating and capping the 
landfill wastes coupled with controlling landfill gas emissions will minimize these threats by 
containing and treating these contaminants on-site. Once the sources are consolidated, the role of 
the landfill cap is to 1) effectively contain the source, 2) contain and control landfill gas 
emissions, 3) minimize any further migration of contaminants from the source to the groundwater, 
and 4) minimize the migration of the contaminated groundwater plume. Ecological risks 
associated with leachates reaching and impacting nearby surface water bodies are also 
substantially reduced through 1) removing one source in immediate proximity to the Saugatucket 
River, 2) consolidating the source areas to one location away from the Saugatucket River, and 3) 
effectively containing the combined source area, using a multi-layer hazardous waste cap. Long
term environmental monitoring coupled with deed restrictions to prevent the use of, or hydraulic 
alteration of, groundwater throughout the Site will ensure that the selected remedy remains 
protective of human health and the environment. Further assessment ofthe groundwater and 
surface water impacts as a component of the long-term environmental monitoring will be 
conducted after the cap is in place and functional to ensure remedy integrity and protectiveness 
and to support any future remedial actions that may be necessary in response to those risks posed 
by the Site. 

v. SUMMARY OF SITE CHARACTERISTICS 

Sections 1.2, 1.3 and 1.4 of the FeasibiliW Study (FS) contain background information including 
an overview of the Remedial Investigation (RI). The significant findings of the RI are 
summarized below. The RIfFS support documentation can be found in the Administrative Record 
under Section 3.0 and4.0, respectively. 

The Site study area is situated in the southwest comer ofRhode Island about five miles inland 
from Narragansett Bay, approximately two miles north ofWakefield, Rhode Island and located 
within Peace Dale; a small village of the Town of South Kingstown. The topography of the area 
is typical for coastal lowlands of the northeastern United States, generally flat with gently rolling 
hills. Elevations range from 50 to 260 feet above mean sea level with slopes ofgenerally less than 
three percent. 
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Several geologic features that impact the movement ofgroundwater across the Site were 
identified. The behavior of groundwater in the bedrock was found to be influenced by bedrock 
topography, with recharge and discharge occurring at bedrock high and low areas, respectively_ 
The predominant flow ofgroundwater in bedrock is to the southeast along regional fractures. 
Weathered and fractured bedrock (Scituate Gneiss, USGS 1956) south and west of the Solid 
Waste Area appears to facilitate interconnection of the overburden and bedrock flow systems. 

The three major constituents of the overburden are ablation till, glacial lacustrine deposits, and 
glacial outwash sediments. The till and glacial outwash permit unconfined groundwater flow in a 
south-southeast direction. Although the groundwater flow is predominantly to the south-southeast, 
mounding ofgroundwater in the northwest comer of the Solid Waste Area may facilitate radial 
flow to the north, east, and west. Lacustrine deposits, encountered in the south-southeastern 
portion of the Site, act as a confining layer between the till and outwash. A combination of the 
rise in the surface elevation of the bedrock and the presence of thick lacustrine deposits along the 
Saugatucket River plays a significant role in the increased horizontal gradient and strong upward 
gradients observed south of the Bulky Waste Area. 

Due to the composition and condition of existing cover materials, infiltration of precipitation 
through these materials is expected to be high. Groundwater interactions with the Saugatucket 
River and Mitchell Brook most likely play an important role in the transport of contaminants. 
The Saugatucket River was observed to gain water from the shallow and deep overburden and the 
bedrock flow systems along the western side of the river. Mitchell Brook was observed to lose 
water to groundwater in its upper reaches and gain groundwater in its lower reaches. 

Significant ecological habitats within the Site include the Saugatucket River and Mitchell Brook, 
their associated tributaries and forested wetlands, and the adjacent forested and old field upland 
habitats. Rare plant species known to occur within the Site include a species of state interest, 
tick seed sunflower (Eidens coronata), and a species of state concern, bloodroot (Sanguinaria 
canadensis). A probable sighting of an avian species of state concern, red-bellied woodpecker 
(lvfelanerpes carolinus), also occurred within the Site. Two avian species of state interest, glossy 
ibis (plegadis falcinellus) and great egret (Casmerodius alb us) , were also observed within the 
Site. However, the state designation applies only to breeding sites for these two species, and 
suitable breeding habitat does not exist within the Site, except possibly along the Saugatucket 
River. 

As indicated by a single, reconnaissance-level survey, the Site is utilized by a variety ofterrestrial 
species. Avian species observed on the Site were generally typical of those expected based upon 
geographical location, habitat present, and surrounding land uses. The extensive running of dogs 
and hunting on the Site have influenced the use of the Site by mammalian species. Reptiles and 
amphibians utilizing the Site are likely to be confined largely to terrestrial species, as Mitchell 
Brook does not appear to support large numbers of these organisms or other prey species, such as 
fish. However, the Saugatucket River likely supports a more diverse assemblage ofwildlife and 
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aquatic species. 

The macro invertebrate species composition in the sediments of the Saugatucket River appears to 
be affected by the disposal areas. The species composition (in terms of the relative abundance of 
dominant organisms) adjacent to the disposal areas appears to be different from the species 
composition in upstream and downstream locations. The area adjacent to the Bulky Waste Area 
has the most contaminated sediments and pollution-tolerant taxa did occur in relatively high 
numbers in the sediments compared to the taxa in sediments in upstream and downstream 
locations. 

Organisms in the water column of the Saugatucket River also appear to be more directly 
influenced by the disposal areas and leachate seeps. Total densities of organisms in the water 
column downstream of the disposal areas and leachate seeps are significantly lower than at 
upstream locations. The occurrence of pollution-sensitive invertebrate taxa in the water column 
also decreased from upstream to downstream locations. There also appears to be a scarcity of fish 
in this section of the river, where resident and migratory fish would be expected to occur. 

The benthic macroinvertebrate community in Mitchell Brook does not appear to be as diverse as 
that of the Saugatucket River. In general, the macroinvertebrates in Mitchell Brook sediments 
and surface waters showed a pattern of decreasing densities from upstream to downstream 
locations. Species density and diversity were especially low adjacent to the disposal areas. 
Additionally, the occurrence of pollution-sensitive species decreased from upstream to 
downstream locations. In the Brook, as in the Saugatucket River, few fish were observed. 

Historical sampling data gathered in support of the Preliminary Assessment and Site Investigation 
indicated the presence of contaminants in groundwater, landfill leachate, surface water, and 
sediments within the vicinity of the Site. The contamination information was summarized in the 
Preliminary Health Assessment written by ATSDR in 1990 and presented as follows: 

• 	 Historical contaminant concentrations in ground water collected from on-site wells 
were variable. 

• 	 Surface water quality data from Mitchell Brook collected in 1982 revealed the 
presence of 1,1, I-trichloroethane (2 ppb), methylene chloride (1 ppb), 
I,2-dichloroethylene (11 ppb), I,I-dichloroethane (1 ppb), and toluene (2 ppb). 

• 	 Off-site residential wells have also intermittently revealed the presence of 
contaminants reportedly attributable to the Site. These contaminants included 
trans-l,2-dichloroethylene (27 ppb), trichloroethylene (6 ppb), di-n-butyl phthalate 
(20 ppb), and diethyl phthalate (20 ppb). 
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• 	 In leachate, primarily from the Solid Waste Landfill, 1, I-dichloroethylene (5 ppb), 
trans-l,2-dichloroethylene (10 ppb), cis-l,2 dichloroethylene (2,260 ppb), benzene 
(15 ppb), toluene (385 ppb), ethylbenzene (35 ppb), and m-xylene (50 ppb) were 
reported. 

• 	 Surface water and soil samples collected in November 1987 and March 1988 
revealed several volatile and extractable organic compounds; however, sampling 
and analytical problems precluded further use of this data. 

Based upon, and in response to, the preliminary studies, the RI field work was initiated in 1991 
and completed in 1994. Chemical data for surface soil, subsurface soil, groundwater, surface 
water, sediment, leachate, and landfill gas derived from the RI field investigation are presented 
below. The nature and extent of contamination in the Site study area was evaluated using 
analytical data generated during the RI field investigation. The results of the field investigation 
and information on the historical activities associated with the Site study area were used to 
provide an understanding of contamination and Site condition. A chronology of the RI field 
investigation activities is found in Table 2. To more effectively present the analytical data for the 
Site, sampling locations are grouped according to geographical location, disposal area or water 
body. Table 3 presents, by media, the different groupings used in this section. 

A. Soil 

Thirteen surface soil samples (SS-OI to SS-13), from 0 to 6 inches in depth, were collected in 
September/October 1991. In April 1992, 11 additional samples (SS-14 to SS-24) were collected 
from depths of 0 to 12 inches. 

Three background locations (SS-Ol, SS-02, and SS-14) were selected and sampled. Three 
samples were located on the Sewage Sludge Area (SS-II, S8-12, and SS-15), three on the Bulky 
Waste Area (SS-09, SS-IO, and SS-24), six on the Solid Waste Area (SS-03, SS-04, SS-05, 
SS-13, SS-16, and SS-17), and nine in non-disposal areas (SS-06, SS-07, SS-08, SS-18, SS-19, 
SS-20, SS-21, SS-22, and SS-23). Surface soil sampling locations are shown in Figure 3. 
Samples were analyzed for the following parameters: 

• 	 Volatile organics 
• 	 Semivolatile organics 
• 	 Pesticides and PCBs 
• 	 Metals 
• 	 Cyanide 
• 	 Total combustible organics (TCO; September 1991 only) 
• 	 Grain size (September 1991 only) 
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In addition, fourteen subsurface soil samples were collected from seven soil borings (two from 
each boring). Each of the borings was advanced to a depth of20 feet. One background boring, 
BH-05, was drilled. Four borings were advanced in the Sewage Sludge Area (BH-Ol through 04), 
one boring was advanced in the Bulky Waste Area (BH-06), and one was advanced in the Solid 
Waste Area (BH-07). Two samples from each boring were also analyzed for the above listed 
parameters. The analytes detected in surface soils are presented in Tables 4 and 5. The analytes 
detected in subsurface soils are presented in Table 6. 

Surface Soil Results Summary. The presence of organic compounds in the surface soils were 
largely related to location (proximity to waste disposal areas). Volatile organics were the most 
prevalent organic compounds detected, and chlorinated and aromatic compounds and ketones 
were detected most frequently and in the highest concentrations. Refuse and landfill gas were the 
primary sources ofvolatile organics in surface soil. Elevated iron concentrations were found in 
samples near leachate seeps, and elevated lead was found throughout the Site. 

Background Results. Three background samples (SS-OI, SS-02, and SS-14) were collected 
north of the disposal areas. The locations selected were in areas that are upgradient of disposal 
areas and appear undisturbed by landfill operations. Samples were collected from topsoil 
materials and did not exhibit any signs of recent disturbance. As a result, the samples collected 
are considered to be representative of background conditions for surface soil. 

Five organic compounds were detected infrequently at concentrations below sample quantitation 
limits in the background samples. Acetone was detected at 480 !lg/kg in SS-14. Two phthalates, 
diethylphthalate and butylbenzylphthalate, were each detected at SS-02 (31 !lg/kg) and SS-OI (41 
!lg/kg), respectively. Phthalates are widely distributed in residential as well as commercial areas 
because they are components in many plastics, pesticides, hydraulic oils, and lubricants. Since 
much of the Site study area has been used for multiple purposes, such as farming and residential 
use, the detection ofphthalates was not unexpected. 

Two polycyclic aromatic hydrocarbons (PAHs), fluoranthene (25 !lg/kg) and pyrene (29 !lg/kg), 
were also detected in SS-OI, which is located approximate~y 20 feet away from a dirt road, and 
are most likely attributable to vehicular activities. Four pesticides were found in SS-OI and SS-14 
at concentrations ranging from 0.6 to 1.2 !lg/kg: 4,41-DDT, 4,41_DDE, aldrin, and endrin ketone. 
This family ofchlorinated pesticides has been regularly used for insect control in both residential 
and agricultural applications from the early 1900s to the 1980s. The concentrations detected are 
most likely residual pesticides that were applied in the past to areas in or surrounding the Site 
study area. PCBs were not found in any of the background samples. 

With the exception of sodium, major-metal ions (aluminum, iron, calcium, magnesium, and 
potassium) were detected in the three background samples at concentrations higher than those for 
other metals. Aluminum ranged from 12,200 to 16,600 mg/kg, iron ranged from 12,300 to 
18,100 mg/kg, and basic cations (calcium, magnesium, and potassium) ranged from 213 to 
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1,360 mglkg. Sodium was not reported as discussed in section 2.6. Other metals detected in the 
background samples include barium (15.4 to 37.8 mg/kg) and 12 heavy metals: 

arsemc 2.1 to 2.8 mglkg 
chromium 11.2 to 17.5 mglkg 
cobalt 3 to 3.6 mg/kg 
copper 3.5 to 5.3 mglkg 
lead 11.1 to 30.1 mglkg 
manganese 82 to 267 mglkg 
mercury 0.17 mglkg 
nickel 4.1 to 5.5 mglkg 
thallium 0.28 mglkg 
vanadium 16 to 25.7 mglkg 
ZinC 21 to 30.1 mglkg 

These metals are present in other soil samples in the eastern United States and Rhode Island, with 
the exception of thallium, which was not analyzed for, and beryllium, which was not detected in 
the literature samples. Barium, beryllium, chromium, cobalt, copper, lead, manganese, mercury, 
vanadium, and zinc were also found in background subsurface soil samples collected in the Site 
study area. Aluminum, lead, and mercury were found at concentrations within the ranges listed 
for the eastern United States and at concentrations less than those reported in the Rhode Island 
sample. Lead and beryllium were found at concentrations above those reported for the Rhode 
Island sample but within the range reported for the eastern United States. Since metals are 
naturally occurring in soils and can vary within a small area, it was not possible to determine the 
significance of differences between literature values and concentrations detected in these samples. 
However, lead concentrations may be elevated throughout the Site study area because of bullets 
(or pellets, shot) used in the shooting ofgame birds, skeet shooting, and target practice, in recent 
years. 

Cyanide was not detected in any of the background samples. The organic content of the samples 
was measured as 6.8 and 7.5% at SS-OI and SS-02, respectively, which indicate low organic 
content in the soils. 

Sewage Sludge Area Results. Surface soil samples were collected at three locations (SS-II, 
SS-12, and SS-15) in the Sewage Sludge Area. Topsoil/fill material was encountered at 
thicknesses of2 to 5 feet (based on boring activities) in several locations in the Sewage Sludge 
Area. The origin and thickness of fill overlying the Sewage Sludge Area is not entirely known. 
The fill is reportedly from a combination of off-site sources and sand and gravel excavated from 
areas north of the disposal areas ( Figure 4). There was no evidence of sludge material in any of 
the surface soil samples. In addition, vegetation was not present in the immediate vicinity of 
SS-I1. 
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The analytes detected are presented in Tables 4 and 5. Figures 5 and 6 present a summary of the 
organic compounds detected. 

A few organic compounds, including several volatile and semivolatile organics and pesticides, 
were identified in two of the surface soil samples (SS-11 and SS-12), but were not detected in 
SS-15 (Tables 4 and 5). PCBs were not detected in any of the samples. 

Acetone was detected in SS-11 (23 Ilg/kg) and SS-12 (14 Ilg/kg), and 2-butanone (rvtEK) was 
detected in SS-12 (4 Ilg/kg). Diethylphthalate was also detected at a concentration less than 
sample quantitation limits (29 J.ig/kg) in SS-12. A similar concentration was found in a 
background surface soil sample. Tetrachloroethene and pyrene were detected in SS-11 at 
concentrations below sample quantitation limits (2 ~g/kg and 26 Ilg/kg, respectively). Pyrene was 
also detected in the background surface soil. 

In addition, 4-chloroaniline, dieldrin, and alpha-chlordane were detected in SS-11 at 490,4.5, and 
3.7 Ilg/kg, respectively. The source of these compounds is not clear. The immediate area from 
which SS-11 was collected is characterized by the absence ofvegetation. While there was no 
physical evidence of sludge material at this location, similar compounds were detected in 
subsurface media investigated in this area. alpha-Chlordane was detected from 2 to 8 feet in 
BH-Ol, located in the southern portion of the disposal area, and 4-chloroaniline was also found in 
groundwater from MW-II, in the central portion of the Sewage Sludge Area. Both the boring and 
well are in contact with sludge material. 

If present in buried sludge, limited partitioning of pesticides from the sludge material upwards 
into the cover material would be expected because of strong adsorption and low volatility 
characteristics of pesticides in soils. Dieldrin is a photo- and biodegradation product of aldrin, 
which was found in background surface soil. In addition, chloroanilines are formed from the 
degradation of some pesticides and can be produced during wastewater treatment. For these 
reasons, these compounds may be attributed to the underlying sludge material. However, 
4-chloroaniline is also used in agricultural chemicals. 

Of the 20 metals detected in surface soil samples, major-metal ions (aluminum, iron, calcium, 
magnesium, and potassium) were detected in each of the samples and at higher concentrations 
than those for other metals. Concentrations ranged from 3,450 to 6,740 mg/kg for aluminum, 
from 7,190 to 10,400 mglkg for iron, and from 263 to 1,300 mg/kg for basic cations. Sodium 
would also be expected to be detected, but was not reported, as described in section 2.6.2. 
Besides major-metal ions, barium, lead (2.6 to 11.8 ~g/kg), manganese (96.4 to 135 mg/kg), and 
zinc (19.9 to 56.5 mg/kg) were detected in the three surface soil samples. Other heavy metals, 
consisting of arsenic (0.52 to 0.86 mg/kg), chromium (5.3 to 9.8 mglkg), cobalt (3 to 3.6 mglkg), 
and nickel (3.9 to 5.4 mg/kg), were found in SS-11 and SS-12 (both were collected in 
September/October 1991 from depths of 0 to 6 inches), while copper (9.9 to 99.3 mg/kg) and 
vanadium (12 mglkg) were detected at SS-11 and SS-15, which was collected in April 1992 from 
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depths of 0 to 12 inches. Antimony, mercury, and silver were detected in SS-11 at 78.8,0.28, and 
l.6 mglkg, respectively.· Thallium (0.25 mglkg) was found in SS-12. Beryllium (0.4 mglkg) was 
detected at SS-15. Generally, more heavy metals and higher metal concentrations were measured 
in SS-11 relative to the other two samples. 

With the exception of antimony, all of the metals detected in these surface soil samples were also 
found in background surface soils. In comparison to the largest metal concentrations detected in 
background samples, concentrations were less than two times greater than background for barium, 
manganese, and zinc, but were as much as 20 times greater for copper. Copper was the only 
metal that was significantly higher in concentration in the Sewage Sludge Area than in the 
background samples. All of the other metals detected in the surface soil samples were within or 
below the range detected in the background samples. 

Cyanide was not detected in any of the samples. The organic content of the samples was 
measured at 0.9 and 2.8% in SS-12 and SS-II, respectively. 

Bulky Waste Area Results. Three surface soil samples (S5-09, SS-IO, and SS-24) were 
collected from the Bulky Waste Area. The sample located at SS-09 was selected because of the 
detection of elevated volatile organics in landfill gas at this location. The other sample locations 
were chosen to characterize the area. During installation of landfill settlement platforms, 2 to 
4 feet of fill was encountered at ground surface in this area, whereas refuse was found at ground 
surface at the eastern perimeter during boring activities (BH-06). This indicates that filVsoil 
material does not continuously cover the area. 

The surface soil samples collected consisted predominantly of topsoil and sand or sand/gravel 
material. Refuse was not visible, although organic vapors and methane (CH4) were measured 
during sampling. Vegetative cover in the area generally consisted of taIl grass (section 3.4 of the 
RI). 

Organic compounds were detected at SS-09 and SS-1O but were not detected at SS-24. The types 
of organic compounds found included chlorinated and aromatic volatiles, ketones, and one 
phthalate. Acetone, MEK, and PCE were the only compounds detected at concentrations above 
sample quantitation limits. Pesticides and PCBs were not detected in any of the samples. 

Two ketones, acetone (45,000 Jlg/kg) and MEK (1,400 Jlg/kg), were detected at SS-09. Acetone 
was also detected at SS-10 (37 Jlg/k.g). Acetone is commonly found in municipal and industrial 
landfills from the disposal of solvents or industrial materials, and MEK was identified in 
industrial waste disposed of in the Solid Waste Area. In addition, production of acetone during 
degradation processes results in releases to subsurface media. 

Chlorinated organics detected at SS-09 include PCE (24 Jlg/kg) as well as 1,2-DCE, chloroform, 
and TCE at concentrations less than the sample quantitation limit (8, 2, and 2 Jlglkg, respectively). 

http:78.8,0.28
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Tetrachloroethene was also found at SS-1O (3 ~glkg). Three aromatic volatiles consisting of 
toluene, ethylbenzene, and xylene were also detected at concentrations up to 10 ~glkg at SS-09. 
Butylbenzylphthalate, which was also found in background surface soil, was detected in SS-1 0 at 
a concentration less than the sample quantitation limit (120 ~glkg). These organic compounds are 
known to have been disposed of during landfill operations, and are typically found in municipal 
wastes. 

Of the 13 metals detected in the surface soil samples, major-metal ions (aluminum, iron, calcium, 
magnesium, and potassium) were detected at the highest concentrations in all of the samples. 
Aluminum ranged from 6,SOO to 8,940 mg/kg, iron from 9,240 to 11,6S0 mglkg and basic cations 
from 442 to 1,270 mg/kg. Sodium was also detected at similar concentrations, but was not 
reported. Barium (14.4 to 16.S mglkg), manganese (lOS to IS4 mglkg), lead (4.3 to S.6 mglkg), 
vanadium (10.2 to IS mglkg), and zinc (19.3 to 36 mglkg) were also found at all three locations. 
In addition, beryllium and copper (0.52 and 5.6 mglkg, respectively) were detected at SS-24. 
Arsenic, chromium, cobalt, and nickel were detected at concentrations from LOS to 9.8 mglkg at 
SS-09 and SS-IO. All of these metals were also found in background surface soil. Concentrations 
measured in the three bulky waste samples were near (less than two times greater) or within the 
range found in background surface soil. Cyanide was not detected in any of the surface soil 
samples. The organic content of the samples ranged from 1.9 to 2.9%. 

Solid \Vaste Area Results. Six surface soil samples were collected from the Solid Waste Area. 
Surface soil sampling points SS-03, SS-04, and SS-OS were located to evaluate areas where 
volatile organics were detected in landfill gas. Locations for SS-16 and SS-17 were chosen to 
further characterize the area, and SS-13 was located near exposed glue-like waste. 

During walkovers of the Solid Waste Area many places of exposed refuse were observed. Many 
of these areas are located near the perimeters of the disposal area, although other exposed areas 
are also within the boundaries of the disposal area. Two of the samples (SS-03 and SS-OS) were 
collected in areas where there was little topsoil or fill material, and outcrops of exposed refuse 
occurred. Elevated levels of organic vapors were measured during excavation of these samples. 
The sample collected at SS-03 consisted of sandy soil intermixed with decomposing refuse and 
spongy glue-like waste material, while the sample collected at SS-OS was composed of topsoil and 
refuse. At SS-04, 3 inches of brown weathered sand underlain by a darkly stained sand was 
sampled. Elevated readings were detected at this location with the FID but not the PID. Similar 
measurements were made at SS-13, where organic-enriched topsoiL sand, and spongy glue-like 
waste were collected. A chunk of this waste removed from near SS-13 was analyzed and found to 
consist of methyl methacrylate, a component of laminants and adhesives (section 4. 1 of the RI). 
Again elevated FID readings were measured, although no PID readings occurred at this location. 
The other two samples (SS-16 and SS-17) were collected from locations where topsoil and 
vegetative cover were present. These samples consisted of compacted sand and silt intermixed 
with pebbles and organic-enriched soil, respectively. There was no visible evidence ofrefuse in 
these samples. 
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Similar findings were also noted during boring and excavation (installation oflandfill settlement 
platforms) activities, as fill material at the ground surface ranged in thickness from 0 to 1.5 feet. 
In addition, grey or dark-stained soil that was similar to the material collected at SS-04 was also 
noted at about 0.5 feet below the ground surface at several locations. 

The types ofvolatile organics detected in the surface soils consisted of chlorinated and aromatic 
volatiles and ketones. Semivolatile organics found include P AHs and phthalates. Pesticides were 
also detected. PCBs were not detected in any of the samples. 

Volatile organics were detected in all of the surface soil samples except at S S-I7. Eight of the 
volatile organics (including I,l-DCA, I,2-DCE, toluene, ethylbenzene, xylenes, acetone, and 
MEK) were generally found in higher concentrations and more often than other volatile organics. 
Other volatile organics (including PCE, 1,1,1-TCA, 1, I-DCE, chloroform, benzene, 
4-methyl-2-pentanone (MIBK), and 2-hexanone were found at concentrations less than sample 
quantitation limits. Vinyl chloride was also detected. 

The majority of chlorinated volatiles were detected in SS-03 and SS-13. Total concentrations at 
SS-13 were 2,700 Ilg/kg and at SS-03 were 1,000 Ilg/kg. As previously mentioned, these samples 
were collected near refuse and glue-like waste. Chlorinated volatiles were also detected in SS-05 
and SS-04. These locations were also sampled near refuse or in discolored fill, respectively. 
Tetrachloroethene was detected at concentrations below sample quantitation limits (2 to 5 Ilg/kg) 
in SS-03, SS-04, and SS-13. 1, 1, I-Trichloroethane was also found at 8 Ilg/kg in SS-03. 
1 ,2-Dichloroethene was found at the highest concentrations in SS-03 (970 Ilg/kg) and SS-I3 
(2,400 Ilg/kg). 1, I-Dichloroethane was also detected in SS-03 (25 Ilg/kg), while 1, I-DCE was 
detected in SS-13 (4 Ilg/kg). Vinyl chloride was also detected at SS-13 (250 Ilg/kg) and at SS-03 
(4 Ilg/kg). Dichlorinated volatiles and vinyl chloride are common degradation products. In 
addition, up to 3 Ilg/kg of chloroform was found at SS-05 and SS-03. 

Aromatic volatiles consisting of benzene, toluene, ethylbenzene, and xylenes (BTEX compounds) 
were present at three of the surface soil samples (SS-03, SS-04, and SS-13). Toluene (58 to 
110 Ilg/kg), ethylbenzene (11 to 21 J.1g1kg), and xylenes (20 to 84 J.1g/kg) were found in all three 
samples. In addition, benzene was detected at 6 Ilg/kg in SS-03 and SS-13. The highest total 
BTEX concentrations (220 J.1g1kg) occurred at SS-13. 

The ketones detected in surface soils in this area include acetone, MEK, 2-hexanone, and MIBK. 
Ketones were detected more often and in the highest total concentrations at SS-04 
(160,000 Ilg/kg), and were also found in SS-03, SS-05, SS-13, and SS-16 at concentrations 
ranging from 24 to 4,000 J.1g/kg. Acetone was detected at an elevated concentration 
(160,000 Ilg/kg) in SS-04. Acetone concentrations at other locations were lower (75 Ilg/kg in 
SS-05 to 4,000 Ilg/kg in SS-I6). 2-Butanone was detected in SS-03, SS-04, and SS-13. 
2-Hexanone and MIBK were each detected once at SS-04 at concentrations below sample 
quantitation limits (3 and 6 Ilg/kg, respectively). 
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Isopropanol (IPA) was also detected as a tentatively identified compound (TIC) in SS-04 at a 
relatively high estimated concentration. Since this was an isolated occurrence at elevated 
concentrations, it is not suspected of being an artifact from field procedures. In addition, IP A was 
potentially disposed of in the Solid Waste Area (Kenyon Piece Dyeworks 1979). The other 
volatile organics are all commonly found in municipal waste, and some of these compounds 
(I\1EK, PCE, TCE, and toluene) were components of industrial wastes deposited in this area. 

Phthalates and P AHs were detected in several samples at concentrations below sample 
quantitation limits. Butylbenzylphthalate (41 Ilglkg) was detected at SS-03, and diethylphthalate 
(29 Ilglkg) was detected at SS-13. Similar concentrations were also detected in background 
samples. Ten different PAHs were each detected in SS-04, SS-05, and SS-17 at concentrations 
ranging from 19 to 170 Ilglkg. Two of the P AHs, pyrene (38 Ilglkg) and fluoranthene (33 Ilglkg), 
were also detected in SS-13. The detection of P AHs in surface soils in urban areas is common. 
Debris from fires or ash from boilers or fireplaces may contain P AHs. In the past, used oils were 
typically applied to the surface of dirt roads or the shoulders of paved roads to reduce airborne 
dust. Also, fuel oil, asphalt, tar, or heavier fractions of petroleum products contain P AHs, which 
can be released to the environment either directly or by combustion (i.e., automobile fumes). 
These PAHs may also be attributed to wastes disposed of in the Solid Waste Area. 

The DDT family of pesticides was detected at SS-04, SS-13, SS-16, and SS-17. Except for 
4,4'-DDE, concentrations were less than sample quantitation limits. 4,4'-DDT was detected at 
SS-04 (4.7 Ilg/kg) and SS-17 (0.9 Ilglkg). 4,4'-DDD was detected at SS-13 (5.2 Ilglkg) and SS-16 
(0.24 Ilglkg), and 4,4'-DDE was detected at SS-13 (7.6 Ilglkg) and SS-17 (0.33 Ilglkg). 4,4'-DDE 
and 4,4'-DDT were also detected in background surface soil samples. The concentrations found in 
the Solid Waste Area, however, were generally greater than those in the background samples. 
The disposal of insecticides, rodenticides, or herbicides in municipal solid waste landfills was not 
regulated until the mid-1980s. Until then, these chemicals were regularly disposed of by the 
public. Hence, it is likely that these contaminants would be present in the Site study area. 

Major-metals ions (aluminum, iron, calcium, magnesium, and potassium) were detected at 
concentrations greater than other metals. Sodium was also detected at similar concentrations, but 
was qualified as nondetected. Barium (15.5 to 20.3 mglkg), manganese (92.1 to 138 mglkg), and 
four heavy metals (copper, lead, vanadium, and zinc at concentrations ranging from 5.4 to 
253 mglkg) were also detected in all of the samples. Arsenic, chromium, copper, and nickel were 
detected at concentrations from 0.81 to 12.8 mglkg in the four samples collected from 0 to 
6 inches (SS-03, SS-04, SS-05, and SS-13). In addition, beryllium was found at SS-16 and 
SS-17, while silver was detected at SS-03 and SS-13, and thallium was found at SS-03. Except 
for silver, all of the metals detected in the Solid Waste Area were also found in background 
surface soil. The highest concentrations tended to occur at SS-13 or SS-03. Of the metals 
detected, copper concentrations were as much as 50 times greater than found in background 
surface soils. However, based on the available data, no statistical difference was evident between 
the metal concentrations, including copper, and concentrations in background surface soil 
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(Appendix D of the RI). 

Cyanide was not reported in any of the surface soil samples. The organic content of the soil 
ranged from 2.3 to 9.4%. 

Non-disposal Areas Results. Nine sampling locations were selected outside of the disposal area 
boundaries. Two surface soil samples, SS-07 and SS-08, were collected on residential property to 
evaluate volatile organics detected in soil gas. Samples collected from these locations consisted 
of roots and organic-enriched soil with sand. Organic vapors were measured at SS-07. Locations 
for SS-18, north of the Solid Waste Area, and SS-22 and SS-23, between the Bulky Waste Area 
and Saugatucket River, were positioned near leachate outbreaks. Samples from these locations 
were characterized by dark organic matter intermixed with sand, silt, and roots. An orange 
leachate outbreak was observed about 3 feet from SS-23. Surface soil samples SS-19 and SS-20 
were collected south of the Solid Waste Area, in a wooded area near Mitchell Brook. Samples 
consisted of decomposing organic matter intermixed with sand and silt. In an open area, 
approximately 150 feet south of the Transfer Station Road, SS-06 was collected. SS-21 was 
collected in a low-lying drainage area next to the eastern perimeter of the Solid Waste Area. The 
sample was collected from a 4-by-25-foot area with little to no vegetation and orange-stained sand 
that was presumed to be a dried-up leachate seep since a drainage swale was identified near this 
location (Figure 7). Orange-stained sandy soil was collected at this location. 

Volatile organics (chlorinated and aromatic volatiles and ketones) were detected at five locations. 
Chlorinated volatiles were detected at concentrations below sample quantitation limits in three 
locations. Tetrachloroethene was found at 4 Jlg/kg in SS-08, while 1, I-DCA and 1 ,2-DCE were 
found in SS-07 at 2 (field duplicate only) and 6 Jlg/kg, respectively. SS-07 was collected near an 
area where leachate seeps were observed in past years by the residents and elevated volatile 
organic concentrations were measured in landfill gas a few feet away. Chloroform was detected 
in SS-06 (2 Jlg/kg), which is less than 100 feet from where landfill gas was detected. 
Concentrations ofBTEX compounds ranged from 2 to 12 Jlg/kg. Ethylbenzene, toluene, and 
xylene were detected at SS-22, and toluene was found at SS-23. These compounds were also 
detected in a nearby leachate seep (section 4.2.3 of the RI). Acetone and f'v1EK were found in 
SS-06, SS-07 (in field duplicate), SS-08, and SS-22 at concentrations ranging from 15 to 4,400 
Jlg/kg and 23 to 33 Jlglkg, respectively. Volatile organics were not detected at three locations: 
SS-19, SS-20, and SS-21. 

Diethylphthalate (27 to 42 Jlglkg) was detected in SS-20 and SS-22 at concentrations similar to 
those found in background surface soil. Ten individual P AHs, at concentrations ranging from 31 
to 100 Jlg/kg, were detected at SS-07. While individual concentrations were below sample 
quantitation limits, total concentrations equaled 560 Jlg/kg. At this location, these compounds 
have likely resulted from runoff from Rose Hill Road, approximately 10 feet away. Several P AHs 
were also found in background surface soil at similar concentrations. 
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Other PARs were detected in SS-08, SS-22, and SS-23 at concentrations ranging from 23 to 
120 J.1g/kg. Two pesticides, 4,4'-00T (0.38 to 5.2 J.1g/kg) and 4,4'-00E (0.38 to 11 J.1g/kg), were 
found in SS-07, SS-18, SS-22, and SS-23. Endrin ketone was found at a concentration of 
2.3 Jlg/kg in SS-08. These pesticides were also found in background surface soil, although at 
lower concentrations. PCBs were not detected in any of the samples. SS-22 and SS-23 are 
located downslope and downgradient of the Bulky Waste Area, near large leachate outbreaks. 
SS-18 is located downslope of the Solid Waste Area, and SS-08 is located on residential property. 

Major-metal ions (aluminum, iron, calcium, magnesium, and potassium), barium (3.1 to 
3.5 mg/kg), lead (2.8 to 6.3 mg/kg) manganese (12.9 to 6,120 mg/kg), vanadium (3.2 to 
27.2 mg/kg), and zinc (10.3 to 37.4 mg/kg) were detected in each of the samples. Other metals 
detected include beryllium (0.37 to 0.88 mg/kg), arsenic (3.1 to 3.5 mg/kg), chromium (3.2 to 
13.9 mg/kg), cobalt (3.8 to 12.8 mg/kg), copper (2.8 to 6.3 mg/kg), mercury (0.2 to 4.1 mg/kg), 
nickel (6.2 to 10 mg/kg), and selenium (5.9 mg/kg). Concentrations of major-metal ions were 
larger than those of the other metals detected: aluminum was 1,740 to 14,400 mg/kg, iron was 
4,090 to 149,000 mg/kg, and basic cations were 106 to 1,710 mg/kg. The number of metals as 
well as concentrations tended to be higher in surface soil collected near leachate seeps (SS-18, 
SS-22, and SS-23). In particular, iron concentrations (15,100 to 149,000 mg/kg) at these 
locations were elevated in relation to background surface soil. Elevated iron concentrations were 
also found at SS-21 (40,500 mg/kg), collected from a large area of orange-stained soil to the east 
of the Solid Waste Area, presumed to be a dried-up le:Cliate seep or drainage area. 

Cyanide was not detected in any of the surface soil samples. The organic content of soils 
analyzed for TCO ranged from 3.2 to 12.6%. 

Subsurface Soils Results Summary. Within the disposal areas, seven soil boring locations, 
including one background, four located in the Sewage Sludge Area, and one each in the Bulky and 
Solid Waste Areas, were drilled to collect subsurface soils. Fourteen samples were collected from 
the seven borings (two from each boring). The chemicals detected included typical municipal and 
industrial wastes: ketones, toluene, PARs, phthalates, phenols, pesticides, and dichlorobenzenes. 
These compounds were similar to the types ofcompounds detected in surface soils and landfill 
gas. Although several metals were detected, most were not significantly elevated compared to 
background soils. Buried waste provides an active source for the release of contaminants to 
subsurface soils. 

Background Results. The background boring, BH-05, was located in a wooded area just 
northwest of the Sewage Sludge Area. Trees in the area appear to be at least 20 to 30 years old. 
In addition, aerial photographs taken from 1941 to 1988 (United States Environmental Protection 
Agencyl987a, 1991a) indicate that excavation has not occurred and that this location has 
remained largely undisturbed during landfill operations. Glacial outwash was present throughout 
the boring. For these reasons, the samples collected from BH-05 are considered to be 
representative of background conditions in subsurface soils. 
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Volatile organics, pesticides, and PCBs were not identified in either of the samples from BH-05. 
The only semivolatile organics detected in samples from this boring were two phthalates, at 
concentrations less than sample quantitation limits. Di-n-butylphthalate was detected at 62 Ilg/kg 
from 0 to 2 feet, and di-n-octylphthalate was detected at 19 Ilg/kg from 10 to 16 feet but was not 
detected in the field duplicate for this sample. 

Major-metal ions (aluminum, iron, magnesium, and potassium) were detected in both samples at 
concentrations that were higher than those for other metals. Concentrations ranged from 3,955 to 
11,800 mg/kg for aluminum, from 6,415 to 12,800 mg/kg for iron, and from 415 to 1,350 mg/kg 
for magnesium and potassium. Calcium and sodium were also detected, but were not reported 
because of qualifications during validation. Beryllium (0.47 to 0.59 mg/kg) and seven heavy 
metals including chromium (3.8 to 9.2 mg/kg), cobalt (3.1 to 5.4 mg/kg), copper (3.4 to 
3.5 mg/kg), lead (2.6 to 12.6 mg/kg), manganese (125 to 148 mg/kg), vanadium (6.2 to 
19.3 mg/kg), and zinc (12.1 to 20 mg/kg) were also detected in each of the samples. In addition, 
barium (19.1 mg/kg) and mercury (0.15 mg/kg) were each detected in only one sample. All of 
these metals were also detected in background surface soils. With the exception of beryllium and 
cobalt, which were as much as two times greater, concentrations of the metals detected were 
within the range found in background surface soil. Aluminum concentrations were higher than 
those reported for soils in the eastern United States, but were lower than those reported for Rhode 
Island (Table 7). 

Cyanide was not detected in either of the background subsurface soils. An organic content of 
0.7% was measured in BH-Ol (10 to 16 feet). The grain-size distribution shows that the outwash 
material is predominately composed of sand (51.1 %), with some silt and small quantities of clay 
and gravel present (39.4, 3.1, and 6.5%, respectively). 

Sewage Sludge Area Results. Four borings (BH-O 1 to BH-04) were advanced in the Sewage 
Sludge Area. Soil borings BH-Ol, BH-03, and BH-04 were located to evaluate minor landfill gas 
readings, while BH-02 was advanced to help define the western perimeter of the disposal area 
boundary. Between 2 and 6 feet of topsoil and fill material were encountered at the top of each 
borehole. At BH-02 and BH-D4, the remainder ofthe borehole consisted ofglacial outwash 
material. Although no odors, staining, or sludge material were observed in these borings, organic 
vapors were measured in BH-04. Sludge material and sewage odors were evident during 
advancement at BH-OI and BH-03. Elevated organic vapor levels were also measured in these 
borings. 

The analytes detected are summarized in Table 6. The organic compounds detected are shown on 
Figure 8. Volatile organics, phenols, phthalates, and pesticides were detected in several 
subsurface soil samples. PCBs were not found in any of the samples. 

No volatile organics were detected in the shallow sample at BH-03 (2 to 4 feet) or in either of the 
samples collected at BH-02 and BH-04. Sludge material and sewage odors were observed in the 
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samples in which volatile organics were found. Toluene was detected in one sample, BH-03 (16 
to 20 feet). Acetone and MEK were each found in samples from BH-Ol (2 to 8 feet and 10 to 16 
feet) and in BH-03 (16 to 20 feet). Concentrations ranged from 84 to 740 Ilg/kg for acetone and 
73 to 340 Ilg/kg for MEK. Acetone was also found in landfill gas at a depth of 12 feet in this area 
(section 4.2.8). The highest concentrations for both these chemicals occurred in BH-Ol (2 to 8 
feet). 

Phenol, P AHs, and phthalates were found in BH-O 1, BH-02, and BH-03. One P AH, 
2-methylnaphthalene was detected at 27 and 140 Ilg/kg in the two samples from BH-Ol (0 to 8 
feet and 8 to 10 feet, respectively). Likewise, 4-methylphenol (2,200 and 5,600 Ilg/kg) was found 
in the two samples from BH-Ol (2 to 8 feet and 8 to 10 feet), respectively. Phenol (240 Ilg/kg) 
was also detected in the shallow sample (2 to 8 feet). Concentrations of these compounds tended 
to be higher in the sample from 2 to 8 feet than in the deeper sample from 8 to 10 feet. Another 
phenol, 2-methylphenol (700 Ilg/kg), was detected from 16 to 20 feet at BH-03. 

Phthalates, which are ubiquitous in the environment, were found in all of the borings in this area 
and in background subsurface soil. Two phthalates were detected at concentrations less than the 
sample quantitation limit. Di-n-butylphthalate was detected at concentrations ranging from 40 to 
120 Ilg/kg in four samples: BH-02 (8 to 10 and 16 to 18 feet), BH-03 (16 to 20 feet), and BH-04 
(8 to 10 feet). Di-n-octylphthalate was detected in BH-02 (16 to 18 feet) and BH-03 (16 to 20 
feet) at concentrations of26 to 86 Ilg/kg, respectively. Although BH-02 and BH-04 were 
composed of glacial outwash, it is likely that the material was disturbed because of the extensive 
excavation throughout the disposal area. 

Two chlordane pesticides (alpha at 6.2 mg/kg and gamma at 7.5 mg/kg) were detected in one 
sample, BH-Ol (2 to 8 feet). alpha-Chlordane was also detected in surface soil and is typically 
found in Sewage Sludge Landfills. 

Of the 15 metals detected in the subsurface soils in this area, major-metal ions (aluminum, iron, 
magnesium, and potassium) were detected at the highest concentrations (367 to 8,635 mg/kg). 
Aluminum concentrations ranged from 3,705 to 6,000 mg/kg, iron ranged from 3,400 to 
8,635 mg/kg, and magnesium and potassium ranged from 367 to 1,700 mg/kg. Beryllium (0.35 to 
0.71 mg/kg) and six heavy metals, including chromium (l.6 to 8.9 mg/kg), cobalt (1 to 
6.3 mg/kg), copper (4.2 to 79.2 mg/kg), lead (2.3 to 8.8 mg/kg), vanadium (5.7 to 11.4 mg/kg), 
and zinc (16.5 to 188 mg/kg), were reported in at least seven of the samples (Table 4-8). Barium 
(10.1 to 54.3 mg/kg), antimony (5.4 to 16.8 mg/kg), manganese (106 to 213 mg/kg), and mercury 
(0.13 to 0.47 mglkg) were detected less often. 

Generally, the highest concentrations were found in one of the two samples from BH-Ol. Except 
for antimony, all of the metals detected were also found in background surface soils. Most of the 
metal concentrations were near (less than two times greater) or within the range detected in 
background subsurface soils. Barium and manganese were as much as two to three times higher, 



29 ROSE lULL REGIONAL LANDFILL 
SOUTH I{lNGSTOWN, HI 

while zinc was as much as nine times higher, and copper was as much as 20 times higher than the 
concentration detected in background surface soil. 

As shown in Table 8, elevated metal concentrations typically occur in sewage sludge landfills. 
The highest metal concentrations tended to occur in samples collected from BH-Ol and BH-03, 
where sludge was observed. Even though large differences in concentrations were evident for 
some metals, none of the differences were found to be significantly higher for samples associated 
with sludge material from this area in comparison to background subsurface soil (Appendix D of 
the RI). 

Cyanide was not detected in any of the samples. The organic content in samples from BH-Ol (2 
to 8 feet) and BH-03 (16 to 20 feet) was 3.0 and 0.5%, respectively. Grain-size distribution for 
these samples shows that sand is the predominant fraction (61.4 to 79.9%), with some silt (14.1 to 
29.4%), and only small percentages of gravel and clay (5.5 to 6.8% and 0.4 to 2.3%, respectively). 

Bulky \Vaste Area Results. One soil boring (BH-06) was located in the Bulky Waste Area. 
During drilling, a large amount of refuse was encountered from 0 to 6 feet, which was underlain 
by glacial outwash from 6 to 20 feet. The types of refuse identified included nylons, paper, 
bottles, wire, and black organic (decomposed) material. Two samples were collected: one from 2 
to 4 feet and a second from 6 to 10 feet. 

One volatile organic (acetone) and one pesticide (4,4'DDE) were detected at this boring. No 
semivolatile organics or PCBs were found at either of the depths. A summary of the organic 
compounds is presented in Figure 8. 

Acetone was detected at concentrations of350 and 48 J.lg/kg at 2 to 4 feet and 6 to 10 feet, 
respectively. This compound was also found in landfill gas at other portions of this disposal area. 
4,4'-DDE was detected at 4.6 J.lg/kg in the 2-to-4-foot sample. The detection of this pesticide is 
most likely attributed to the materials disposed of in the Bulky Waste Area, although 4,4'-DDE 
was also found in background surface soil at a lower concentration. 

Major-metal ions (aluminum, iron, magnesium, and potassium) were detected in both samples at 
the highest concentrations (401 to 9,530 mglkg). Barium, beryllium, and seven heavy metals 
[chromium (3 to 6.3 mg/kg), cobalt (3.5 mglkg), copper (3.3 to 4.1 mg/kg), lead (4.5 to 
61.4 mglkg), mercury (0.2 to 0.24 mg/kg), vanadium (6.7 to 11.3 mg/kg), and zinc (18.9 to 
95.9 mglkg)] were also detected in both samples. In addition, antimony was found at 6.0 mglkg 
from 6 to 10 feet, and manganese was found at 116 mglkg from 2 to 4 feet. Concentrations of 
individual metals were usually near or within the range detected in background samples. 
Concentrations ofmercury were less than two times greater, and lead and zinc were as much as 
five times higher than those in the background. Even though some of these metal concentrations 
were elevated, it cannot be demonstrated that there is any significant difference between 
concentrations in these subsurface soil samples compared to those in background subsurface soil 
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(Appendix D of the RI). 

Cyanide was not detected in either sample. The grain-size distribution and TCO analysis 
conducted on BH-06 (6 to 10 feet) indicate that sand (59.8%) was the largest fraction present, 
followed by silt (29.8%), gravel (8.8%), and clay (5.5%). An organic content of l.0% was also 
measured. 

Solid \Vaste Area Results. One soil boring (BH-07) was drilled at the southern end of the Solid 
Waste Area. A strong refuse odor was present during drilling activities, and organic vapors 
ranging from 30 to 300 ppm occurred. Assorted refuse, including household garbage, milk 
cartons, plastic, and paper, was encountered throughout the entire 20 feet of the boring. Both 
samples (4 to 8 feet and 14 to 18 feet) collected from this boring contained refuse material. 

Volatile organics were not detected in either sample collected from BH-07 because of elevated 
detection limits that may have masked detectable concentrations. This was discussed in more 
detail in section 2.6.2 of the RI. However, semivolatile organics, pesticides, and PCBs were 
detected. 

Even though volatile organics were not identified in subsurface soil, landfill gas (section 4.2.8 of 
the RI) and surface soil data indicate that aromatic and chlorinated volatiles were present in a 
large range of concentrations throughout most of the Solid Waste Area. Ketones were also 
identified in these media. 

Semivolatile organics (PAHs, phthalates, dichlorobenzenes, and phenols) were found in the two 
samples collected at BH-07. Seven different P AHs (naphthalene, 2-methylnaphthalene, 
phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, and chrysene) were detected from 4 to 
8 feet. Three P AHs (naphthalene, 2-methylnaphthalene, and phenanthrene) were also found in the 
sample collected from 14 to 18 feet. When detected, individual P AH concentrations were higher 
at the 14 to 18 foot depth. 

Two dichlorobenzenes (I,2-dichlorobenzene and 1,4-dichlorobenzene) were found fram 4 to 
8 feet at 240 and 97 ~g/kg, respectively. Two phenols, consisting of2-methylphenol and 
4-methylphenol, were detected from 4 to 8 feet at 260 ~g/kg and from 14 to 18 feet at 
4,000 ~g/kg, respectively. Dichlorobenzenes and methylphenols (creosols) have many uses 
including uses as disinfectants, moth control agents, synthetic resins, and wood preservatives. A 
variety of mixtures containing methylphenols include degreasers and cutting oils. 
Dichlorobenzenes are also used in pesticides, waxes, and agricultural chemicals. Because of the 
various uses of these chemicals, municipal or industrial disposal to this area is probably the 
dominant source. 

Five different phthalate compounds (diethylphthalate, di-n-butylphthalate, 
bis(2-ethylhexyl)phthalate, di-n-octylphthalate, and butylbenzylphthalate) were found in both 
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samples from BH-07 at concentrations ranging from 96 to 18,000 ~g/kg. Total phthalate 
concentrations were generally higher in the sample collected from 14 to 18 feet (25,000 ~g/kg) 
than in the sample collected from 4 to 8 feet (2,556 !.l.g/kg). Given that phthalate concentrations 
were higher in the subsurface soil than in other soils in the study area, coupled with the types of 
refuse found, these phthalates may be attributed to the materials deposited in this disposal area. 

Five pesticides detected from 14 to 18 feet included 4,4'-DDD (26 ~g/kg), 4,4'-DDE (12 ~g/kg), 
dieldrin (14 !.l.g/kg), alpha-chlordane (17 !.l.g/kg), and gamma-chlordane (15 ~g/kg). Only 
4,4'-DDE was found from 4 to 8 feet (12 ~g/kg). Although these pesticides have been found in 
other surface and subsurface soils in the Site study area, it is likely that they are associated with 
the buried refuse in the Solid Waste Area. 

Two PCB aroclors, 1242 and 1254, were detected in samples from BH-07. Aroclor-1242 was 
detected at 31 0 ~g/kg in the sample collected from 14 to 18 feet, while aroclor-1254 was detected 
at 270 ~g/kg in the sample collected from 4 to 8 feet. PCBs were also detected in monitoring 
wells MW-08-01, MW-08-02, and MW-05-01 (section 4.2.4 of the RI), although a different 
aroclor was identified. The primary use ofPCBs is in capacitors and transformers. Aroclor-1242 
was also used in light ballasts, and aroclor-1254 was also used in small appliances. Because 
disposal of PCBs was not regulated until 1978, it is possible that materials containing PCBs could 
have been disposed of during landfill operations. 

In addition to the organic compounds, major-metal ions (aluminum, iron, magnesium, and 
potassium), barium (16 to 22.9 mg/kg), beryllium (0.39 to 0.7 mg/kg), chromium (5.5 mg/kg), 
cobalt (1.8 to 3.3 mg/kg), copper (7.4 to 18.9 mg/kg), lead (19.4 to 20.2 mg/kg), mercury (0.18 to 
0.39 mg/kg), vanadium (5.5 to 9.3 mg/kg), and zinc (45.5 to 68.2 mg/kg) were detected in both 
the samples. Concentrations ranged from 3,620 to 5,250 mglkg for aluminum, 4,800 to 
7,540 mg/kg for iron, and 618 to 1,090 mglkg for basic cations. Antimony was also detected 
from 4 to 8 feet (6 mglkg). In comparison to background subsurface soil concentrations, mercury 
and lead concentrations were about two times greater, zinc was about three times greater, and 
copper was about five times greater. These differences, however, were not found to be 
statistically significant in relation to background surface soil. The sample analyzed for grain size 
and TCO was predominantly sand (60.7%) with 27.6% silt, 8.1% gravel, and 3.5% clay. The 
organic content of this sample was 3.8%. 

B. Groundwater 

Groundwater was collected from shallow and deep overburden and bedrock monitoring wells 
along with residential wells in the vicinity ofthe Site study area. Eight existing monitoring wells 
and nine residential wells were sampled during June 1991. M&E installed 28 additional 
monitoring wells from July to September 1991. These were selectively sampled along with 
existing monitoring wells and nine residential wells during September/October 1991, 
January/February 1992, and April 1992. Samples submitted during these four rounds of sampling 
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were analyzed for the following parameters: 

• 	 Volatile organics 
• 	 Semivolatile organics 
• 	 Water-soluble organics (only September/October 1991, January/February 1992, 

and April 1992) 
• 	 Pesticides and PCBs 
• 	 Metals (unfiltered and filtered) 
• 	 Cyanide 
• 	 Sulfide (only June 1991, September/October 1991, and J anuary/F ebruary 1992) 
• 	 Ammonia (only April 1992) 
• 	 Total organic carbon (TOC) 
• 	 Biochemical oxygen demand (BOD) 

Four wells sampled during this investigation were known to be in waste material in one of the 
disposal areas. Three of the wells are located in the Solid Waste Area (MW-14-01, OW-25, and 
OW-27); the fourth well, MW-02-01, is located in the Sewage Sludge Area. A fifth well, MW-V, 
appears to be located within the boundaries of the Bulky Waste Area; however, drilling logs for 
this well were not available to confirm this. For this reason, MW-V is not considered to be in 
waste material. All of the other monitoring wells were installed outside of the disposal area 
boundaries for further characterization of the potential migration contaminants and ground water 
flow paths. 

Summary of Groundwater Findings. Numerous organic compounds were detected in the 
different groundwater flow zones. The types of compounds ranged from volatile organics to 
compounds that were less volatile and soluble (semivolatiles, pesticides, PCBs) to compounds 
that were more soluble (water-soluble organics). Of these compounds, volatile organics, 
primarily chlorinated and aromatic volatiles, were frequently and consistently detected in 
groundwater throughout the study period. 

The aerial and vertical extent ofvolatile organics in groundwater is shown in Figures 9 and 10. 
More elevated concentrations generally occurred in the vicinity of the Solid Waste Area. Less 
elevated concentrations occurred in the vicinity of the Bulky Waste Area, and even lower 
concentrations occurred in the vicinity of the Sewage Sludge Area. The predominant groundwater 
flow direction through the Site study area is toward the south and southeast. Immediately 
downgradient of the Solid Waste Area, volatile organics were present in elevated concentrations. 
Further downgradient, and east of Mitchell Brook, concentrations tended to decrease. Volatile 
organics were still present, though at lower concentrations, south of the transfer station road. 
However, further south towards Saugatucket Road, volatile organics were not found in the 
residential well (Resident #6). 
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Volatile organics also occurred to the north of the Solid Waste Area as well as to the northeast in 
two residential wells. These compounds were also found to the west of Rose Hill Road near the 
northern portion of the Solid Waste Area, but not to the northwest in the vicinity of Resident #11. 
West ofRose Hill Road, near the southern portion of the Solid Waste Area, volatile organics were 
not found. To the north, volatile organics were found as far north as the north side of Mitchell 
Brook, but were not detected in the most northern residential well (Resident #1). 

East of the Bulky Waste Area, concentrations decreased even more, and south of the Bulky Waste 
Area, one compound was found at a low concentration during only one sampling round. 

In comparison to concentrations measured in wells located in the Solid Waste Area, volatile 
organic concentrations found in the Sewage Sludge Area were relatively low. East of the Sewage 
Sludge Area, volatiles were found at slightly higher concentrations, but this was not consistent. 

East of the Saugatucket River, volatile organics were not detected in the lower overburden 
groundwater, but were found infrequently in residential wells at relatively low concentrations. 
The source of the volatiles in the residential wells, however, is not entirely clear. 

Throughout the Site study area, the chlorinated volatiles detected most often and in the highest 
concentrations were 1, I-DCA (range of 1 to 220 ug/L), 1,2-DCE (3 to 730 ug/L), vinyl chloride 
(3 to 690 ug/L), and chloroethane (4 to 86 ug/L). In comparison, the lower concentrations of the 
more chlorinated volatiles (i.e., TCE, PCE, 1,1,I-TCA) suggests that degradation processes are 
active. While this is very likely because of degradation oflandfill wastes, it is also possible that 
these compounds were disposed of in industrial and municipal wastes, given the elevated 
concentrations detected. These compounds are components of consumable products but are used 
in larger quantities as solvents in industrial applications. Aromatic volatiles, primarily BTEX 
compounds, were also found in most of the wells. Tables 9 through 16 summarize the chemicals 
detected in ground water. 

Although prevalent, volatile concentrations appear to have decreased to some extent since landfill 
operations ceased. During previous studies, the highest concentrations were measured between 
1981 and 1982 , and by 1984 concentrations had decreased by as much as several orders of 
magnitude. Concentrations detected during this investigation varied depending upon location 
within the Site study area. During RI, the highest concentrations detected for the organic 
compounds listed in the historical data set were generally well below the concentrations detected 
up to 1982, but in many wells, concentrations were higher than found in 1984. 

Although variations in volatile organic concentrations occurred over the study period, specific 
trends were not evident with the available data. This is not unexpected, since the source of these 
compounds is wastes from within the disposal areas. Given the nature of landfills, with their 
heterogeneous deposits ofwastes and decomposition and biological transformations, the types of 
and concentrations of compounds released to groundwater are expected to vary to some degree. 
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Since landfill operations stopped in 1983, the decreases that have occurred are likely related to the 
slower release of contaminants from source materials (landfill contents). 

The detection ofN,N-DMF in wells west of Rose Hill Road and north of Mitchell Brook confirms 
that movement of groundwater in these directions is occurring. This compound and acrylamide 
were also found in several wells directly in and immediately downgradient of the Solid Waste 
Area, where disposal of industrial wastes, primarily solvents and adhesive glue wastes, have been 
documented. An explanation for presence ofN,N-DMF in Residence #8 during one sampling 
round is not apparent. However, the concentration detected was well below the method detection 
limit. 

The predominant metals detected in groundwater, regardless of flow zone or location, were 
aluminum, iron, basic cations (calcium, magnesium, sodium, and potassium), barium, and 
manganese. For the most part, the more soluble forms of these metals were found in higher 
concentrations than insoluble forms. The types of metals and concentrations detected were 
similar between the shallow and deep overburden groundwater. Heavy metals found at least once 
in these flow zones include antimony, arsenic, cadmium, chromium, cobalt, copper, lead, nickel, 
mercury, vanadium, and zinc. Beryllium was also detected. The number ofmetals and 
concentrations were significantly lower in bedrock groundwater. In this flow zone, major-metal 
ions along with barium and manganese were typically the only metals detected. A few heavy 
metals (zinc, nickel, copper) were occasionally found. 

In shallow overburden groundwater in and immediately downgradient of the Sewage Sludge Area, 
metals that exceeded concentrations compared to background wells were generally basic cations, 
iron, barium, and manganese. Occasionally other heavy metals (arsenic, lead, nickel, vanadium, 
and zinc) were found in higher concentrations than background. Elevated metal concentrations 
were also found downgradient of the Solid Waste Area, west of Mitchell Brook. However, none 
of these exceedances were found to be statistically significant based on the available data. In deep 
overburden groundwater, elevated concentrations and a larger number of heavy metals were 
exhibited by groundwater directly in and west of the Solid Waste Area. 

In bedrock groundwater, significantly elevated concentrations ofbasic cations, aluminum, barium, 
and manganese were found in relation to background groundwater. In addition, a few heavy 
metals (chromium, nickel, vanadium, and zinc) that were not detected in background groundwater 
were found. In several residential wells (overburden and bedrock) particularly to the north and 
northeast of the Solid Waste Area, and east of the Saugatucket River, manganese was the metal 
that most often exceeded background concentrations. 

C. Surface Water 

Eighteen surface water locations were sampled during the study period. This includes surface 
water from Mitchell Brook, the Saugatucket River, the unnamed brook, and an unnamed tributary 
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to Mitchell Brook. The unnamed brook was sampled west of Rose Hill Road at SW-I0. Located 
north of the disposal areas, SW-Ol was sampled in an unnamed tributary that feeds into Mitchell 
Brook. Along Mitchell Brook, seven locations were sampled: SW-07, SW-09, SW-12, SW-13, 
SW-14, SW-15, and SW-16. In the Saugatucket River nine locations were sampled: SW-02, 
SW-03, SW-04, SW-05, SW-06, SW-08, SW-l1, SW-17, and SW-18. Surface water sampling 
locations are shown in Figure 11. Surface water samples were analyzed for the following 
parameters: 

• 	 Volatile organics 
• 	 Semivolatile organics 
• 	 Water-soluble organics (only September/October 1991, J anuary/F ebruary 1992 and 

April 1992) 
• 	 Pesticides and PCBs 
• 	 Metals (unfiltered and filtered) 
• 	 Cyanide 
• 	 Sulfide (only June 1991, September/October 1991, and January/February 1992) 
• 	 Ammonia (only April 1992 and May 1992) 
• 	 Total organic carbon (TOC) 
• 	 Biochemical oxygen demand (BOD) 

Other water quality parameters measured during field activities include dissolved oxygen, 
conductivity, and pH. 

The analytes detected in surface water are presented in Tables 17 through 21. A summary of the 
organic compounds and metals detected in surface water samples is presented in Figures 12 and 
13. 

Surface Water Results Summary. A few organic compounds were infrequently detected in low 
concentrations in the three surface water bodies: Mitchell Brook, the Saugatucket River, and the 
unnamed brook. Volatile organic compounds, primarily carbon disulfide and chlorinated and 
aromatic VDCs, were the major contaminants found. A few SVOCs and pesticides and a water
soluble organic, acrylamide, were also detected. Several surface water locations that were adjacent 
to leachate seeps and downgradient of the Solid Waste Area exhibited high metal concentrations. 

Unnamed Brook. One location in the unnamed brook was sampled in June and 
September/October 1991 and January/February 1992 (Figure 11). The unnamed brook was not 
sampled during the other two rounds, April and May 1992. The sampling location (SW-l 0) is west 
ofRose Hill Road and southwest of the Solid Waste Area. An active sand and gravel operation is 
located directly upstream of this location. 

The only organic compounds detected at this location during the study period were one volatile 
organic, carbon disulfide, at 6 IJ.gfL in January/February 1992 and one pesticide, gamma-BHC, at 
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0.002 J.lgfL in September/October 1991. Both of these concentrations were less than sample 
quantitation limits. Semivolatile organics, water-soluble organics, and PCBs were not detected. 

During the study period, major-metal ions as well as barium and manganese were generally the 
only metals detected. While concentrations of these metals varied slightly, a large fraction of the 
concentrations was associated with the more soluble forms of these metals. Aluminum was not 
detected in filtered samples and was reported once at 160 J.lgfL in unfiltered samples. In unfiltered 
samples, iron concentrations ranged from 5,140 to 6,160 J.lgfL, basic cation concentrations ranged 
from 2,060 to 11,100 J.lgfL, barium concentrations ranged from 24.9 to 31.6 J.lgfL, and manganese 
concentrations ranged from 905 to 1,690 mg/L. Concentrations in filtered samples ranged from 
3,325 to 3,660 J.lg/L for iron, from 2,800 to 12,100 J.lgfL for basic cations, from 22.7 to 30.2 J.lgfL 
for barium, and from 789 to 1,740 J.lg/L for manganese. In addition, zinc was found in 
January/February 1992 at 17.2 J.lg/L in the unfiltered sample and at 14.9 J.lg/L in the filtered 
sample. 

Cyanide was not detected, while sulfide was measured at 1.9 mgfL in June 1991. Total organic 
carbon and BOD were not detected. Conductivities ranged from 26 to 146 J.lmhos/cm, pH values 
ranged from 5.9 to 7.2, and DO ranged from not detected to 8.4 mgfL during the study period. 

As discussed above, different pesticides (such as gamma-BHC) that are not necessarily related to 
the disposal areas were detected at low concentrations. This brook is not expected to be affected 
by the disposal areas, since it is upgradient and was found to be consistently losing water to 
groundwater during the study period. However, there is a strong likelihood that alterations of 
metal concentrations are occurring because of the disturbance from the nearby sand and gravel 
operations, which are still active. Weathering of newly exposed soil and bedrock would result in 
increased releases of metals (including iron and aluminum) that would enter the brook. This is 
important, since this brook runs through the sand and gravel operations upstream of the sampling 
location, and new cuts in the sand bank reveal visually apparent, iron rich sands of natural origin. 

Mitchell Brook. Along Mitchell Brook, seven locations were sampled from June 1991 to May 
1992. Six of the locations were sampled in June and September/October 1991 and include SW-07, 
SW-09, SW-12, SW-I3, SW-14, and SW-15. In addition, SW-Ol, which is located on the 
unnamed tributary that feeds into Mitchell Brook upstream of the disposal areas, was sampled 
during these rounds. In May 1992, only SW-07, SW-09, SW-12, and a new location established as 
SW-16 were sampled. The location on the unnamed tributary (SW-Ol) was not sampled in May 
1992. 

No organic compounds were found in the background location (SW-Ol) on the unnamed tributary, 
yet a few organic compounds were detected infrequently and at low concentrations (usually less 
than 10 J.lg/L) in Mitchell Brook. Carbon disulfide was detected more frequently than other 
compounds at concentrations below 10 J.lg/L. All of the other compounds detected were found in 
only one location during one sampling round~ and consist ofchlorinated (1,2-DCE and 
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chloroethane) and aromatic (BTEX compounds and chlorobenzene) organics, and three phthalates 
[bis(2-ethylhexyl)phthalate, diethylphthalate, and di-n-butylphthalate]. In addition, acrylamide 
was found at 272 j..lg!L in SW-12. All of these compounds have also been found in different media 
in the vicinity of the disposal areas. 

Most of the organic compounds were detected at SW -12, which is the most downstream location 
on Mitchell Brook, prior to its confluence with the Saugatucket River. The presence of organic 
compounds coincides with higher BOD levels measured at this location. In particular, acrylamide, 
which was also found in groundwater immediately downgradient of the Solid Waste Area and near 
Mitchell Brook (MW-04), was possibly disposed ofwith industrial waste, indicating that 
groundwater may be affecting water quality in this stream. Similarly, the compounds detected in 
SW-12 are similar to those found in MW-ll, which is located near Mitchell Brook. Likewise, the 
xylene detected in SW-07 was similar to the types of aromatic volatiles (BTEX compounds) found 
at MW-ll. 

The predominant metals detected include major-metal ions, barium, and manganese. As shown in 
Figure 14, the highest concentrations of unfiltered metals were consistently found south of the 
transfer station road and downstream of the disposal areas, near SW-07, and increased near SW-12. 
This coincides with the extensive orange staining, precipitate, and floc covering of sediment in the 
brook south of the transfer station road. Insoluble forms of these metals were associated with these 
locations, whereas more soluble forms were dominant at upstream locations, north of the transfer 
station road. Conductivities also increased in a downstream direction. Concentrations of iron, 
manganese, basic cations, and conductivities were (~und to be significantly higher at these 
locations compared to the background location on the unnamed tributary. Metal concentrations 
and conductivity also increased, but were less pronounced, at SW-15. Other metals (zinc, 
antimony, copper, and lead) were occasionally found at lower concentrations in Mitchell Brook. 

These trends, coupled with the organic compounds detected at SW -12, indicate that groundwater 
may be contributing to downgradient migration from the disposal areas to Mitchell Brook. 
Shallow and deep overburden groundwater exhibited elevated metal concentrations in the vicinity 
of the Solid Waste and Bulky Waste Areas. These flow zones discharged to Mitchell Brook 
throughout the study period. Overland flow to Mitchell Brook may also be occurring. The metals 
detected and concentrations varied over the study period, but there were no recognizable seasonal 
trends. 

Saugatucket River. Nine locations were sampled in the Saugatucket River over five sampling 
rounds from June 1991 to May 1992. Six locations were sampled in June 1991: SW-02, SW-03, 
SW-04, SW-05, SW-06, and SW-08. Surface water location SW-ll was added in 
September/October 1991, and locations SW-17 and SW-18 were added in May 1992. 

A few organic compounds were detected at low concentrations (less than 14 j..lg!L) in the surface 
water locations on Saugatucket River. Besides carbon disulfide, which was detected the most 
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frequently, xylene and pesticides (4,4'-DDD and methoxychlor) were each detected once during the 
study period. Coupled with DOs above 5 mgIL and BOD values near zero, there was no indication 
that the disposal areas were substantially contributing organics to this river during the study period. 

On the other hand, increases in metal concentrations along the course of the river appear to be 
influenced by the disposal areas, especially the Bulky Waste Area. For the most part, major-metal 
ions, manganese, and barium were the primary metals detected consistently throughout the study 
period. The largest fraction of these metals appears to be in a more soluble form based on 
comparisons ofunfiltered and filtered sample concentrations. 
Of these, iron and manganese as well as conductivities were found to be significantly elevated in 
leachate along the eastern perimeter of the Bulky Waste Area and the banks of the Saugatucket 
River. 

Figure 15 shows the trends from upstream to downstream for unfiltered metal concentrations along 
the Saugatucket River. For aluminum, there was no recognizable trend, as concentrations 
constantly increased and decreased between sampling locations. In contrast, iron and manganese 
concentrations gradually increased from the background location (SW-02) toward SW-03 and 
SW-04, which are primarily downgradient of the Sewage Sludge and Bulky Waste Areas, 
respectively. Concentrations for these metals peaked at SW -OS, which is downgradient of several 
large leachate seeps that flow into the river at this point. Downstream concentrations then 
decreased to a level similar to that of SW-03 and SW-04, most likely because of dilution, and then 
remained near the same level or slightly increased again below the confluence ofMitchell Brook. 
Concentrations continued to increase beyond where the river approaches and flows past 
Saugatucket Road. These downstream increases are more pronounced for manganese and basic 
cations (calcium, magnesium, sodium, and potassium) than for iron and barium. Conductivities 
exhibit the same patterns. Differences were statistically confirmed for calcium, manganese, 
magnesium, sodium, and conductivity between several downstream locations and the background 
location. 

Elevated concentrations of similar metals were also evident, although not significantly, in shallow 
overburden groundwater downgradient of each of the disposal areas. Since the predominant 
groundwater flow direction from the disposal areas (primarily the Sewage Sludge and Bulky Waste 
Area) is toward the Saugatucket River, groundwater discharges along with surface runoff (overland 
flow) to the river are likely mechanisms that contribute to the transport of these more soluble 
metals from those areas. 

Differences in metal concentrations also occurred between sampling rounds. Metal concentrations 
in June 1991 were greater than in any other round. Iron and barium concentrations were about 20 
times greater in June 1991 than in September 1991. Calcium, magnesium, sodium, and manganese 
were also four to six times greater in June 1991 than in September~ This was particularly evident 
at SW-05. At this location, the higher concentrations during the June 1991 sampling round 
corresponded with low-flow conditions in combination with elevated metal concentrations from 
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leachate seeps. Throughout the rest of the study period, concentrations varied, but not as 
substantially. Many of the mechanisms that likely contribute to these variations depend on 
precipitation (i.e., leachate composition, groundwater discharge, surface water volume, surface 
runoff). 

Although the organic compounds detected in surface water in Mitchell Brook and the Saugatucket 
River were also found in other media in the Site study area, upstream to downstream trends were 
not exhibited since these compounds were seldom and inconsistently detected. However, the 
detection of acrylamide in Mitchell Brook, prior to its intersection with the Saugatucket River, 
indicates that transport of organic compounds in the Site study area is occurring at least this far 
south. More evident were the increases in metal concentrations in the Saugatucket River, near the 
large leachate seeps (along the eastern perimeter of the Bulky Waste Area), and in Mitchell Brook, 
south of the transfer station road. In particular, concentrations of iron, manganese, and other 
metals in these areas were found to be significantly elevated. Higher conductivities and the 
presence of orange floc were characteristic features in these areas. Below the confluence of 
Mitchell Brook and the Saugatucket River, metal concentrations decreased, although 
concentrations were higher than those found upgradient of the disposal areas. 

D. Sediment 

Eighteen sediment locations were sampled during the study period. This includes sediment from 
Mitchell Brook, the Saugatucket River, the unnamed brook, and an unnamed tributary to Mitchell 
Brook. The unnamed brook was sampled west of Rose Hill Road at SD-IO. Located north of the 
disposal areas, SD-O1, was sampled in an unnamed tributary that feeds into Mitchell Brook. Along 
Mitchell Brook seven locations were sampled: SD-07, SD-09, SD-12, SD-13, SD-14, SD-lS, and 
SD-16. The Saugatucket River was sampled at nine locations: SD-02, SD-03, SD-04, SD-OS, 
SD-06, SD-08, SD-II, SD-17, and SD-18. Sediment sampling locations are shown in Figure 11. 
Sediment sampling was conducted at the same time as surface water sampling. Sediment samples 
were analyzed for the following parameters: 

• Volatile organics 
• Semivolatile organics 
• Pesticides and PCBs 
• Metals 
• Cyanide 
• Sulfide (only June 1991 and September/October 1991) 
• Ammonia (only May 1992) 
• Total combustible organics (TCO) 
• Grain size 

The analytes detected in sediment are presented in Tables 22,23,24. A summary of the organic 
compounds and metals detected in sediment samples are presented in Figures 16 and 17. The 
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analytes detected in each of the different areas (Table 3) are discussed in the following sections. 

4.2.7.1 Unnamed Brook. One location in the unnamed brook (SD-lO) was sampled for 
sediments in June and September/October 1991. This location corresponds with SW -10, which 
was also sampled at the same time. The analytes detected during June 1991 and 
September/October 1991 are summarized in Table 22 and Figures 16 and 17. 

During September/October 1991, one volatile organic, 4-methyl-2-pentanone, was detected at 
3 fig/kg. Seven pesticides were detected at concentrations below sample quantitation limits (0.23 
to 2.6 fig/kg): delta-BHC, 4,4'-DDE, 4,4'-DDT, methoxychlor, endosulfan II, dieldrin, and 
gamma-chlordane. 

Of the metals detected, iron concentrations (113,000 mg/kg) were substantially elevated above the 
others. Aluminum, followed by manganese and calcium (3,210, 1,150, and 1,070 mg/kg, 
respectively), were the next abundant. Magnesium, sodium, and potassium concentrations ranged 
from 2 to 415 mg/kg. Barium (64.6 mg/kg) and four heavy metals (lead at 7.4 mg/kg, nickel at 
3.0 mg/kg, vanadium at 15.2 mg/kg, and zinc at236 mg/kg) were also detected. 

Sulfide was measured at 25 mg/kg, while cyanide was not detected. The sediment consisted 
primarily of sand (67.7%) and was intermixed with finer silt (18.8%) and clay (10.4%) grains. The 
organic content was 4.7%. No organic compounds, including volatile organics, semivolatile 
organics, pesticides, and PCBs, were detected. 

The detection of several different pesticides including delta-BHC in September/October 1991 in 
sediments coincides with the detection ofgamma-BHC in the associated surface water sample. 
Since these sediments are predominantly sand with little organic material, the retention of organic 
compounds (if present) is expected to be limited. During this same time, substantial increases in 
lead concentrations and the detection of other heavy metals occurred in sediment, but were not 
evident in surface water. This suggests that sediment transport from upgradient sources is possibly 
occurring. As discussed earlier, there is no hydrogeologic indication that the disposal areas are 
affecting this brook, which is west ofRose Hill Road. However, as also discussed above, nearby 
sand and gravel operations are likely affecting metal concentrations in the brook. 

Mitchell Brook. Seven locations were sampled on Mitchell Brook from June 1991 to May 1992. 
Six of the locations were sampled in June and September/October 1991: SD-07, SD-09, SD-12, 
SD-13, SD-14, and SD-15. In addition, SD-Ol, which is located on the unnamed tributary that 
feeds into Mitchell Brook and is upstream of the disposal areas, was sampled during these rounds. 
In May 1992 a new location established as SD-16 was sampled. The location at the unnamed 
tributary was not sampled in May 1992. 

Two volatile organics were detected during the June 1991 sampling round at concentrations below 
sample quantitation limits. Xylenes were detected at SD-07 (8 fig/kg) and at SD-09 (7 fig/kg). 
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Trichloroethane (9 J..lglkg) was detected at SD-09. Semivolatile organics, pesticides, and PCBs 
were not detected at any location sampled. Sulfide was detected at all locations and ranged from 
3.7 to 34 mglkg, whereas cyanide was not detected at any of the locations. Sand was the 
predominant size fraction (57.3 to 97%). Organic content ranged from 0.8 to 7.0%. 

Five volatile organics, consisting of chlorinated and aromatic volatiles and ketones, were detected 
at one or two locations during the September/October 1991 round of sampling. These include 
chloroform at SD-15 (5 J..lglkg), and PCE at SD-14 (3 J..lglkg) and SD-09 (2 J..lglkg). Benzene (1 
J..lglkg) was detected at SD-12. The highest concentrations were for ketones, as acetone was 
detected at SD-07 and SO-09 (190 J..lglkg and 200 J..lglkg, respectively). Also detected at SO-07 
was:tv1EK (46 J..lg/kg).Sulfide was detected only at SD-12 (850 mglkg) during the 
September/October 1991 sampling round, and cyanide was not detected at any of the locations. 
Based on grain-size distributions, sand was the predominant fraction (51.2 to 97.3%), and organic 
content ranged from 0.8 to 7.6%. 

Three semivolatile organics and two pesticides were detected at two locations during this sampling 
round. PCBs were not detected at any locations. Di-n-butylphthalate (650 J..lglkg) was detected at 
SD-09. Two P AHs, fluoranthene and pyrene, were also detected at SD-09 (34 and 40 J..lglkg, 
respectively). Pesticides found at this location include 4,4'-DDD (8.2 J..lg/kg) and 4,4'-DDE (4.9 
J..lglkg). The same PAHs and pesticides were found at SD-15: fluoranthene (34 J..lg/kg), pyrene 
(40 J..lg/kg), and 4,4'-DDE (1.6 J..lglkg). 

Ammonia was also detected at SD-12 (25.6 mglkg) and SD-16 (4.36 mglkg) during May 1992. 
Cyanide was not detected at any of the locations. The predominant grain size at the locations was 
sand (86.5 to 95.7%). Organic content ranged from 1.1 to 1.8%. 

More types of organic compounds were detected in sediment in Mitchell Brook than in the 
associated surface water. Organic compounds were not found at the background location on the 
unnamed tributary (SD-Ol). Ketones (acetone and :tv1EK) and chlorinated volatiles (TCE, PCE, 
1,2-DCE, and chloroform) and BTEX compounds were the primary types ofvolatile organics. 
Found more often and in higher concentrations were PAHs, phthalates, and pesticides (4,4'-DDE, 
4,4'-DDO, and delta-BHC), since these compounds are less soluble and more strongly adsorb to 
sediment and organic material. All of these compounds were also found in other media near the 
disposal areas. Surface runoff ( overland flow) and groundwater discharges to the brook are 
evident. With the exception ofPAHs, which were found in several locations near roads and other 
areas ofvehicular activity, there were no recognizable patterns of distribution. 

On the other hand, metals exhibited several trends, from upstream to downstream as shown in 
Figure 18. For the most part, concentrations were not found to be significantly elevated compared 
to the background location on the unnamed tributary. For example, concentrations for aluminum 
and lead were highest at the most upgradient location, SD-13, which is upstream of the northern 
portion of the Solid Waste Area. Concentrations steadily decreased toward 5D-16 and then 
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increased at SO-07, which is south of the transfer station road, before decreasing a short distance 
downstream at SO-12. Barium exhibited a somewhat similar trend as aluminum and lead. On the 
other hand, iron and manganese concentrations were relatively similar along the length of brook 
from SD-13 to SO-09. Iron concentrations began to increase at SD-16. Iron concentrations 
continued to increase at SD-07, as did manganese. Lower concentrations for both these metals 
occurred further downstream at SD-12. Elevated concentrations south of the transfer station road 
correspond with elevated metal concentrations in surface water in this area as well as the presence 
of large amounts of orange floc and precipitate that cover the sediment. 

Saugatucket River. Nine locations were sampled in the Saugatucket River from June 1991 to 
May 1992. Six locations were sampled in June 1991: SD-02, SD-03, SO-04, SD-05, SD-06, and 
SD-OS. Sediment location SO-II was added in September/October 1991, and locations SD-17 and 
SD-IS were added in May 1992. 

Five volatile organics, consisting of chlorinated (TCE and 1,2-DCE) and aromatic volatiles 
(ethylbenzene and xylenes) and carbon disulfide, were detected at three locations during the June 
1991 sampling round. Trichloroethene was detected at 7 J.1g/kg in SD-04 and increased 
downstream to 10 J.1g/kg at SD-06 and 150 J.1g/kg at SD-OS, which is downstream of Saugatucket 
Road. Also detected at SD-08 was 1,2-DCE (5 J.1g/kg) and ethylbenzene and xylene (S and 67 
J.1g/kg, respectively). Xylene was also detected at 10 J.1g/kg in SD-03. Carbon disulfide was found 
at SD-OS (9 J.1g/kg). No volatile organics were detected at SD-02, the background location, or 
SD-05, which is downstream of SD-04. 

Seven PAHs were detected at SD-OS (Table 22) at a total concentration of 1,410 J.1g/kg. This 
location is downstream of the Saugatucket Road. Another semivolatile organic, 
butylbenzylphthalate was detected at SD-06, also below the sample quantitation limit. Pesticides 
and PCBs were not detected. 

Aluminum, iron, manganese, and barium were detected at all of the locations. At all of the 
downstream locations, concentrations of these metals were higher than in the background location, 
SD-02. Concentrations for aluminum ranged from 749 to 6,280 mg/kg. Iron ranged from 780 to 
1,600 mg/kg, and barium and manganese ranged from 2.7 to 26.2 mg/kg and 13.5 to 193 mg/kg, 
respectively. Basic cation concentrations ranged from 115 to 1,270 mg/kg. The highest 
concentrations for these metals usually occurred at SD-04 and SD-05. 

Also detected in downstream locations were arsenic (0.79 to 2.1 mg/kg) at SD-04, SD-05, and 
SD-08 and chromium (1.9 to 8.7 mglkg) and cobalt (3.4 to 4.2 mglkg) at SD-04, SD-05, and 
SD-06. Higher concentrations corresponded with SD-04 and SD-05. In addition, lead and zinc 
were detected at SD-06 (10.9 and 20.5 mg/kg, respectively), while selenium was found at SD-05 
(2.1 mg/kg). Beryllium and nickel were detected at almost all locations at concentrations ranging 
from 0.4 to 2 mg/kg and 1.4 to 9.5 mg/kg, respectively. With the exception ofberyllium and zinc, 
these metals were also detected at the background location, SW-02, at least once during the study 
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period. 

Sulfide was detected in all locations while cyanide was not found at any. Sulfide ranged from 15 
to 129 mg/kg and was highest at SD-06. At SD-04 and SD-05, sediments largely consisted of sand 
(37.7 and 54.5%, respectively) and silt (48.5 and 42.5%, respectively). At other locations, the 
percentage of silt decreased and sand increased. Organic content ranged from 1.0 to 14.7%. 

Volatile organics were also detected during the September/October 1991 sampling round, but the 
compounds were somewhat different from those found in June 1991. Aromatic volatiles, 
ethylbenzene (3 J.lg/kg), and xylene (8 J.lg/kg) were found at SD-05. Acetone was detected at two 
locations: SD-03 (210 J.lg/kg) and SD-08 (215 J.lg/kg). Three other volatile organics were found at 
SD-08: MEK (28 J.lg/kg), PCE (4 J.lg/kg), and carbon disulfide (22 J.lg/kg). In addition, pyrene 
was detected in SD-03 at 39 J.lg/kg. Pesticides and PCBs were not detected at any of the locations. 

During this sampling round, major-metal ions, manganese, and barium were detected at higher 
concentrations downstream of the background location. In the background location, SD-O1, 
concentrations of aluminum were 8,650 mg/kg, iron were 1,500 mg/kg, basic cations were 350 to 
373 mg/kg, and barium and manganese were 21.5 and 113 mg/kg, respectively. The iron 
concentration at SD-06 was 8,940 mg/kg, and iron and aluminum concentrations at SD-04 (6,780 
and 16,400 mg/kg, respectively) and SD-OS (8,420 and 6,170 mg/kg, respectively) were more 
elevated than those at the other locations (1,260 to 3,080 and 1,020 to 2,590 mg/kg, respectively). 
Basic cation concentrations ranged from 242 to 2,560 mg/kg, barium ranged from 3.1 to 
30.5 mg/kg, and manganese ranged from 41.1 to 422 mg/kg. Concentration ranges for these metals 
were slightly higher than ranges in June 1991. 

Other metals detected include arsenic (0.43 to 1.2 mg/kg), (chromium 11.4 to 18.1 mg/kg), cobalt 
(1.9 to 6.5 mg/kg), lead 4.3 to 24.2 mg/kg), nickel (12.8 to 20 .5 mg/kg), selenium (0.37 to 
1.3 mg/kg), vanadium (2 to 17.7 mg/kg), and zinc (43.6 to 49.8 mglkg). Beryllium (2.3 mg/kg) 
was detected at SD-04. Four of these metals were also detected at SD-02: lead at 7.2 mg/kg, 
selenium at 0.52 mglkg, and vanadium at 2 mglkg. Higher concentrations of these metals were 
found in at least one location downstream. 

Four P AHs (phenanthrene, anthracene, fluoranthene, and pyrene) were detected at a total 
concentration of 241 J.lglkg in SD-l1 during the May 1992 sampling round. Three pesticides were 
also detected in the sediments during this sampling round. The·one detected most frequently was 
delta-BHC, which ~as found in all six of the downstream locations (0.46 to 1.3 J.lglkg), but was 
not detected in the background location, SD-02. Detected at higher concentrations were 4,4'-DDE 
at 4.3 J.lg/kg and 4,4'-DDD at 8.0 J.lglkg in SD-l1, the location with PAHs. 4,4'-DDE was also 
detected at SD-18 at 1.2 J.lg/kg. 

Major-metal ions were the predominant metals found during the May 1992 sampling round. 
Concentrations of aluminum were 836 to 1,860 mglkg. The most elevated iron concentrations 
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detected during this round were at SD-05 (25,900 mglkg) and SD-06 (12,500 mglkg). Iron ranged 
from 885 to 25,900 mglkg. Basic cation (258 to 555 mg/kg), barium (2.9 to 13.7 mg/kg), and 
manganese (22.6 to 200 mg/kg) concentrations were similar to those detected during June 1991. 
Chromium and lead were detected at all locations from 1.1 to 2.5 and 3.7 to 13.5 mglkg, 
respectively. Arsenic (2 to 6.1 mglkg), cobalt (0.91 to 1.4 mglkg), and selenium (0.43 to 
0.58 mglkg) were also found, but less frequently (two to four locations). Nickel was detected in 
SD-06 at 4.7 mg/kg, while vanadium and zinc were detected at 3.4 and 11.2 mglkg, respectively, in 
SD-05. 

During the May 1992 sampling round, cyanide was not found at any locations. Ammonia was 
detected in three locations with the maximum at SD-05 at 3.17 mglkg. Sand was the predominant 
size fraction (64.6 to 95.8%) in sediment at each location, and organic content continued to be 
relatively low (1.3 to 5.6%). 

The types of organic compounds detected in Saugatucket River sediment were also detected in the 
disposal areas and other media during the study period and include chlorinated and aromatic 
volatiles, ketones, carbon disulfide, P AHs, and pesticides. Most notably, TCE was detected at 
several locations along the river. The less soluble organics, like P AHs and pesticides, as well as 
volatile organics were detected more often in sediments than in the associated surface water. 

When detected, organic compounds were predominantly found at SD-08 and SD-ll. Both of these 
locations are near Saugatucket Road and were sampled in areas where the river widens and current 
is slower. As a result, suspended sediment tends to settle out here. In June 1991, volatile organics 
were primarily found along with P AHs at SD-08, which is located downstream of Saugatucket 
Road. This suggests that organic compounds and metals detected in this section of the River are 
probably more related to the road than to other sources. 

For the most part, all of the metals detected in sediment were also found in the background 
location during the study period. Iron and aluminum were the predominant metals. As shown on 
Figure 19, the concentrations were generally consistently higher at SD-04 and SD-5, and coincided 
with higher concentrations in surface water at these locations. Both are immediately downgradient 
of the large leachate seeps east ofthe Bulky Waste Area. Orange floc and precipitate covering the 
sediment in this area were also present. Concentrations for these metals were also elevated at 
SD-06, below the confluence ofMitchell Brook, although surface water concentrations at this 
location were not. Lead, on the other hand, was lower at these locations and in general did not 
exhibit any discernable pattern. In relation to background concentrations, concentrations of lead, 
barium, manganese, and iron were significantly elevated at most of the downstream locations 
(SD-04, SD-05, SD-06, SD-08, SD-Il). Iron and manganese concentrations at SD-03 were also 
found to be significantly higher. As discussed above, elevated metal concentrations near 
Saugatucket Road (SD-08 and SD-l1) can be attributed to the road. 
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All metals were generally at the highest concentrations in September/October 1991. This 
corresponds with higher concentrations in surface water during the same period and may be 
somewhat related to seasonal variations. Following drier summer periods, metal concentrations 
generally increased during lower flow periods, when groundwater discharge accounts for a larger 
portion of a stream's volume. 

E. Leachate 

During the study period, leachate seeps were observed around the Solid Waste and Bulky Waste 
Areas. Leachate was collected from six locations at which seeps were present. Five of the leachate 
seeps (LE-02 to LE-06) were located between the Bulky Waste Area and the Saugatucket River. 
The other seep (LE-Ol) was just north of the Solid Waste Area, near Mitchell Brook. Leachate 
locations are presented on Figure 20. Historically, leachate seeps have been identified at the 
disposal areas by aerial photographs (United States Environmental Protection Agency 1987a, 
1991 a). In the past, a resident has reportedly observed leachate seeps with sulfur odors and 
varying colors and quantities west ofRose Hill Road, near the northern portion of the Solid Waste 
Area. At the Bulky Waste Area, a trench filled with crushed stone was reportedly dug to drain 
water to the Saugatucket River (RIDEM 1992a). During the field investigation a crushed-stone 
trench running vertically along the eastern bank of the Bulky Waste Area toward the Saugatucket 
River was observed. In addition, colored leachate originating from the hill slope near the Bulky 
Waste Area has been observed. 

All six leachate locations (LE-O 1 to LE-06) were sampled during June 1991. Three additional 
composite samples were collected from the seep at LE-05 during April 1992, to supplement 
ecological toxicity testing. Samples were analyzed for the following parameters: 

• Volatile organics 
• Semivolatile organics 
• Water-soluble organics (April 1992 only) 
• Pesticides and PCBs 
• Metals (unfiltered and filtered) 
• Cyanide 
• Sulfide (June 1991 only) 
• Ammonia (April 1992 only) 
• Total organic carbon (TOC) 
• Biochemical oxygen demand (BOD) 

The analytes detected in leachate are presented in Tables 25 and 26. A summary of the organic 
compounds and metals detected in leachate samples is presented in Figures 21 and 22. The 
analytes detected in each of the different areas (Table 3) are discussed in the following sections. 
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Saugatucket River. Five leachate seeps (LE-02 through LE-06) were sampled along the western 
bank of the Saugatucket River. Several large outbreaks ofleachate were obvious because of 
orange-colored puddles ofwater and orange-stained soil and vegetation. The size of the seeps 
varied, with LE-03, LE-05, and LE-06 comprising the largest areas. Large clumps of orange floc 
were also observed near the seeps. It was reported that gravel-filled trenches were embedded along 
the eastern perimeter of the Bulky Waste Area to facilitate drainage from this disposal area. 

In the June 1991 sampling effort, chlorinated and aromatic volatiles were detected in three of the 
five leachates seeps near the Bulky Waste Area. Chlorinated volatiles, 1, I-DCA and chloroethane, 
were each found at LE-03, LE-04, and LE-05 at concentrations below sample quantitation limits (2 
to 8 J1g!L). Aromatic volatiles, toluene, and chlorobenzene were also detected in these samples, 
although toluene was the only chemical detected above sample quantitation limits (27 to 50 J1g!L). 
The highest toluene concentration occurred at LE-03. Each of these leachate seeps was 
approximately 50 feet downgradient of the Bulky Waste Area and within a few feet of the 
Saugatucket River. Although volatile organic concentrations were relatively low in leachate, 
elevated concentrations of chlorinated and aromatic volatiles were found in landfill gas in the 
Bulky Waste Area. Similar types of volatile organics have also been detected in soil and 
groundwater downgradient of this disposal area. 

Carbon disulfide was the only organic detected in LE-02 (3 J1g!L), located south ofLE-05 and the 
Bulky Waste Area. The most northern leachate sampling location, LE-06, had no detectable 
concentrations ofvolatile organics, yet bis(2-ethylhexyl)phthalate was detected at 230 J1g!L. 
Organic compounds, at similar concentrations, were found periodically in surface water and 
sediment in the Saugatucket River during the study period. 

Metals detected in the highest concentrations in unfiltered samples were the major-metal ions 
[aluminum (184 to 9,220 J1g!L), iron (15,200 to 1,370,000 J1g!L), calcium (10,000 to 59,000 1lg!L), 
magnesium (2,420 to 16,100 J1g!L), sodium (5,560 to 55,400 J1g!L), and potassium (2,000 to 
44,800 J1g!L)]. Other metals detected in all of the samples consist of barium (22.2 to 2,120 J1g!L) 
and manganese (2,490 to 14,700 J1g!L). Cobalt (5.6 to 295 J1g!L) was detected in four samples 
(LE-02, LE-04,LE-05, and LE-06). Vanadium (22.2 to 65.2 J1g!L) and zinc (34.4 to l33 I1g1L) 
were each found in two samples (LE-02 and LE-05, and LE-02 and LE-03, respectively). 
Beryllium and lead were detected in only one sample, LE-02, at 8.7 and 174 J1g!L, respectively. 
Metals were usually detected more often and at higher concentrations at LE-02 than in any of the 
other unfiltered leachate samples. This sample was collected in an orange-stained muddy area 
along seismic line S-5. 

Fewer metals were detected in filtered samples. Again major-metal ions were found in all samples 
in the highest concentrations. Barium and manganese were also detected, and cobalt was found at 
LE-04. Because of the smaller number of metals and the lower concentrations found in filtered 
samples, the largest fraction of the metals are likely adsorbed onto soil or other particles, are in a 
colloidal phase or floc, or are present in less soluble or insoluble forms. 
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Cyanide was detected in the most northern (LE-06) and the most southern (LE-02) leachate seeps 
at 41.7 and 36.1 J.lg/L, respectively. Sulfides were not found in any samples. Biochemical oxygen 
demand was measured in LE-06 and LE-02 at 7.5 and 51 mg/L, respectively. High BOD indicates 
organic contamination. The BOD measured in these samples is consistent with the levels of 
organics found. 

In April 1992, the leachate seep at LE-05 was sampled on three consecutive days to supplement 
ecological toxicity testing. The analytes detected in April 1992 are summarized in Table 26. 
Water-soluble organics, pesticides, and PCBs were not detected at this location. Although slightly 
different sampling methods were used to collect samples during this round, analytical data between 
the two rounds were fairly similar and are therefore comparable. 

The types of organic compounds detected during this sampling round were similar to those found 
at LE-05 in June 1991. Ethylbenzene (1 to 2 J.lg/L) was found on all three days and xylenes on 
two days (2 to 3 J.lg/L). Chloroethane and 1,2-DCE were each detected once at 2 and 1 J.lg/L, 
respectively. Naphthalene and diethylphthalate were each detected on all three days at 
concentrations ranging from 0.7 to 0.9 J.lg/L and 4 to 11 J.lg/L, respectively. 

In unfiltered samples, major-metal ions consisting of aluminum (239 to 623 J.lg/L), iron (49,000 to 
283,000 J.lg/L), calcium (16,700 to 23,000 J.lg/L), magnesium (5,710 to 7,220 J.lg/L), sodium 
(20,800 to 24,700 J.lg/L), and potassium (12,000 to 15,200 J.lg/L) were found, all three days, at 
concentrations elevated above other metals. Barium (97.4 to 293 J.lg/L) and manganese (1,490 to 
2,410 J.lg/L) were also detected each day. Chromium, lead, mercury, and zinc were each detected 
once at 5, 10.5, 0.2, and 8.1 J.lg/L, respectively. In filtered samples, major-metal ions, barium, and 
manganese were also detected daily. Concentrations were generally highest on the second day of 
sampling. In addition, vanadium and cobalt were not detected during this sampling round, though 
they were found at this leachate location in June 1991. 

Cyanide was not found. Ammonia was detected from 5.06 to 22.6 J.lg/L. Total organic carbon 
ranged from 30.9 to 49.9 mg/L, levels that were higher than in June 1991. Likewise, BOD values 
ranged from 1.5 to 4.2 mg/L, though BOD wasn't detected in June 1991. A pH of 6.5 and 
conductivity of412 were recorded, and hardness varied between 65 and 87 mg/L CaC03. 

Differences in chemical composition of leachate from June 1991 to April 1992 are evident, but for 
the most part, these differences appeared to be minor. Chlorinated and aromatic volatiles and 
phthalates were detected in both sampling rounds, although the individual chemicals sometimes 
varied. Similar types ofmetals were generally found, and there was no noticeably consistent 
difference in concentrations. In contrast, the physical character of the seeps varied. In June 1991, 
large quantities of floc and water volume emerging from the seeps were evident in the Saugatucket 
River area. In April 1992, this was less evident. This could have resulted from changes in 
precipitation, as groundwater and surface water levels were higher in April 1992 than in June 1991. 
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Mitchell Brook. A small leachate seep, LE-Ol, located along the northern slope of the Solid 
Waste Area, was sampled in June 1991. Orange-staining of ground material was present at the 
sampling location. 

Four chlorinated volatiles were detected: 1,2-DCE (44 IlgIL), TCE (4 IlgIL), and vinyl chloride (1 
IlgIL). Carbon disulfide was also detected at 12 J.lgIL. Semivolatile organics, pesticides, and 
PCBs were not found at LE-Ol. 

In the unfiltered sample, all of the major-metal ions (aluminum, iron, calcium, magnesium, 
sodium, and potassium) were detected. Aluminum and iron concentrations were 60,500 and 
133,000 11 gIL. Basic cations ranged from 3,620 to 14,900 IlgIL. Barium, beryllium (328 and 
11.2 IlgIL, respectively), and eight heavy metals were detected. Concentrations ranged from 3.7 to 
49.8 J.lgIL for beryllium, arsenic, chromium, copper, nickel, and vanadium. For lead, manganese, 
and zinc, concentrations ranged from 150 to 814 IlgIL. In the filtered samples, all major-metal 
ions except for aluminum were detected, as were barium and manganese. All of these metals, with 
the exception of arsenic, were found in groundwater from the shallow overburden background 
well. In comparison, concentrations were as much as three times greater for barium and beryllium, 
five times greater for aluminum, 10 times greater for iron, and 30 times greater for lead. 

Ammonia, sulfide, cyanide, and BOD were not detected. Total organic content was measured at 
8.4 mg/L. A conductivity of 100 Ilmhos/cm and a pH of5.4 were measured. 

Summary of Leachate Findings. As indicated by subsurface soil and landfill gas data, the Bulky 
Waste and Solid Waste Areas still serve as a viable source of organic compounds and metals. The 
same types of chlorinated and aromatic volatile organics were found at relatively low 
concentrations in leachate as in other media in the vicinity of the disposal areas. The leachate 
seeps were also characterized by large amounts of orange floc and stained ground cover, which is 
indicative of metals (i.e., iron), precipitating/coagulating such as iron hydroxide under oxidizing 
conditions. Concentrations of several metals, including barium, lead, manganese, and iron, were 
found to be significantly elevated in leachate in comparison to levels in the shallow overburden 
groundwater at the background well. This is important since surface water bodies (Mitchell Brook 
and Saugatucket River) are within a few feet of the seeps. 

F. Landfill Gas 

Landfill gas samples were collected from each of the disposal areas and from permanent off-site 
monitoring points in June and July 1991 as part of the Site reconnaissance activities. The off-site 
monitoring points were again measured in September 1991. Percent carbon dioxide (C02), 

methane (CH4), oxygen (02), and percent of the lower explosive limit (LEL) were measured, and 
nearly all of the points were analyzed using a field GC equipped with a PID. 



49 ROSE HILL REGIONAL LANDFILL 
SOUTH KINGSTOWN, RI 


In December 1991, additional points were sampled offsite to define the areal extent of landfill gas 
migration and its proximity to adjacent residences. At this time, 16 additional permanent 
monitoring points were installed. Eight were located near homes, and eight were located along the 
furthest known extent of the landfill gas plume (Figure 23). Each of the eight points near adjacent 
homes and selected other permanent points were monitored monthly from January through April 
1992. Approximately 24 of the 48 permanent points were measured during each of these monthly 
sampling rounds. 

In May 1992, six points were sampled using SUMMA passivated canisters for laboratory analysis 
ofvolatile organics by method TO-14 (Figure 24). At the same time, impingers were used to 
collect and analyze samples for reduced sulfur, consisting of hydrogen sulfide and mercaptan 
sulfur in the landfill gas, using ASTM method D 2385-81. The impingers were analyzed in an 
on-site laboratory. Samples from these locations were also analyzed using the field GC. A 
detailed discussion of analytical methodologies, sample collection procedures, and data use is 
presented in section 2.5.8 of the RI report. 

Sewage Sludge Area. Twenty-two points were sampled in the sewage sludge area in June 1991. 
These points were located using a 100-foot-by-l00-foot grid and are shown on Figure 25. Many of 
the grid points were omitted because volatile organics were not detected in adjacent samples and 
concentrations of methane and carbon dioxide were much lower than in the other disposal areas. 
One point [SS(08+000)] was resampled in May 1992 for SU1v1MA canister and reduced sulfur 
analysis, as shown on Figure 26. 

Carbon dioxide was the primary component of landfill gas throughout the Sewage Sludge Area. 
Methane was detected at one point SS(08+000) at a concentration above the LEL. The 
concentrations of these compounds, as discussed in the following sections, were much lower than 
were detected in other disposal areas. Carbon dioxide and methane in landfill gas result from the 
biological degradation of organic materials placed into a landfill. Digested sewage sludge 
disposed of in this area was previously degraded during primary and secondary treatment. This 
material would not be expected to consume as much oxygen or produce as much methane or 
carbon dioxide as untreated municipal waste. 

The only volatile organic detected above the quantitation limit in either the field GC or the 
SUMMA canister analysis was acetone at SS(08+000). Volatile organic data for soil 
(sections 4.2.1 and 4.2.2 of the RI) from this area are consistent with this finding. Acetone was 
detected at two of the surface soil locations (SS-11 and SS-12) and in three of the subsurface soils 
(BH-Ol from 4 to 6 feet and 8 to 10 feet; BH-03 from 18 to 20 feet). 2-Butanone was also detected 
in all ofthese samples except SS-I1. Toluene was detected in one of the soil samples (BH-03 from 
18 to 20-feet), and TCE was detected at a concentration below its sample quantitation limit in 
SS-I1. 
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In addition to acetone, several other volatile organics (methylene chloride, ethylbenzene, 
m,p-xylene, a-xylene, 1,3,5-trimethylbenzene, and 1,2,4-trimethylbenzene) were detected in the 
SUMMA canister sample at concentrations below the sample quantitation limit. 

Bulky Waste Area. Twenty-nine points, shown on Figure 25, were sampled in the Bulky Waste 
Area in July 1991. These were located using a 100-foot-by-IOO-foot grid. Many of the grid points 
were omitted because the landfill gas was found to contain similar concentrations of the same 
compounds from point to point. Two points [BW(04+ 100) and BW(05+500)] were resampled in 
May 1992 for volatile organics using a SUMMA canister and also for reduced sulfur analysis, as 
shown on Figure 26. 

Carbon dioxide and methane concentrations were greater than 25% throughout most of the Bulky 
Waste Area and were measured as high as 49% for carbon dioxide and 57% for methane. Oxygen 
concentrations were generally depressed from ambient air concentrations to as low as 1 %. 

Volatile organics were present throughout the disposal area but had elevated concentrations at 
some hot spots such as BW(05+400), BW(05+500), BW(04+IOO) and BW(OI+300). The relative 
concentrations of different volatile organic compounds in the landfill gas also varies. Toluene, 
cis-I,2-DCE, and TCE were the primary compounds detected during the field GC analysis. 

Toluene had the highest concentration of any component identified during the analysis of SUMMA 
canister samples collected from BW(04+ 100) and BW(05+500). Other aromatic compounds were 
also detected in each of these samples. 

Chlorinated compounds were present in greater quantities in BW(04+ 1 00) than in BW(05+500). 
Vinyl chloride and cis-I ,2-DCE had the highest concentrations of the chlorinated compounds in 
BW(04+100). The compounds 1,1-DCA, chloroethane, trans-l,2-DCE, 1,1,1-TCA, methylene 
chloride, PCE and TCE were also detected. 

In BW(04+ 100), the ketone MEK was detected in both of the SUMMA samples, while acetone 
was the only ketone detected. 

Dichlorodifluoromethane was detected at a higher concentration in BW(05+500) than in 
BW(04+100). Trichlorofluoromethane was detected in both samples, while Freon 113 was only 
detected in BW(04+ 100). 

Hydrogen sulfide was detected at both BW(04+ 1 00) and BW(Q5+500), while mercaptans were not 
detected at either point. 

Solid Waste Area. Eighty-five points were sampled in the Solid Waste Area in June and July 
1991. These points were located using a 1 OO-foot-by-100-foot grid. The actual sampling locations 
are shown on Figure 25. Three points [SW(03+300), SW(1I+500) and SW(13+300)] were 
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resampled in May 1992 for SUMMA canister and reduced sulfur analysis, as shown on Figure 26. 
Permeation of the landfill gas through the cover material of the Solid Waste Area was measured 
using two flux boxes installed in February 1992. 

Carbon dioxide and methane concentration were greater than 35% throughout most of the Solid 
Waste Area and ranged as high as 62% for carbon dioxide and 60% for methane. Oxygen 
concentrations were generally depressed from ambient air concentration to as low as 1 %. 

Volatile organics were present throughout the disposal area but appear to have elevated 
concentrations at SW(11+500) and SW(13+200). The relative concentrations of different volatile 
organic compounds in the landfill gas also appear to vary. Toluene, cis-1,2-DCE, and TCE were 
the primary compounds detected during the field GC analysis. For the SUMMA canister data, 
cis-I,2-DCE had the highest concentration of any volatile organic in the Solid Waste Area. Vinyl 
chloride had the second highest concentration at SW(13+300) and SW(lI+500). Chloromethane, 
chloroethane, 1 ,I-DCE, methylene chloride, trans-l,2-DCE, l,I-DCA, I, 1,1-TCA, TCE, and PCE 
were all detected at these two points. 

At SW(03+300), aromatic compounds were the primary volatile organics present in the SUl\1MA 
canisters. Although most of the same chlorinated compounds are present, the concentrations of 
toluene, ethylbenzene, p-xylene, and a-xylene are higher than those of any of the chlorinated 
compounds. 

Of the Freon compounds, dichlorofluoromethane was present in all of the Solid Waste Area 
SUl\1MA canisters. Freon 114 and 113 and trichlorofluoromethane were present periodically. 

2-Butanone was the only ketone detected, and it was present at a much lower concentration relative 
to other volatile organics. 

Carbon disulfide was present in two of the four samples, and bromoform was found in only one of 
the four samples from the Solid Waste Area. These compounds were present.at concentrations 
much less than those ofother volatile .compounds detected in these samples. 

Reduced sulfur analysis indicated hydrogen sulfide results ranging from 1.0 to 6.3 mg/m3
. No 

mercaptan sulfur was detected. 

Of the two flux boxes installed on the Solid Waste Area, FLUXEAST indicates that landfill gas is 
readily passing through the landfill cover material. Concentrations ofmethane, carbon dioxide, 
and volatile organic compounds appeared similar to concentrations of these compounds in landfill 
gas detected in the same area. 

Delineation of OfT-Site Landfill Gas Plume. In June and July 1991, 32 permanent landfill gas 
sampling points were installed around the perimeter of the Solid Waste Area. Nine points, spaced 

http:present.at
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at approximately 100-foot intervals, were placed at the north end of the Solid Waste Area along the 
driveway at the northern boundary. Eighteen points were placed along the west side of Rose Hill 
Road also at approximately 100-foot intervals. Five points were placed at the southern perimeter 
of the Solid Waste Area, just inside the fence that divides the Solid Waste Area from the transfer 
station road, again at approximately 100-foot intervals. 

These sampling points are shown on Figure 27. Permanent sampling points along the driveway 
north of this disposal area are designated LFGF. Permanent sampling points west of the Solid 
Waste Area along Rose Hill Road are designated LFGR. Points south of the Solid Waste Area 
along the transfer station road are designated LFGT. 

Sampling of the perimeter landfill gas monitoring points in July and September 1991 indicated that 
landfill gas was migrating from the Solid Waste Area to the north, west, and south. Elevated 
methane, carbon dioxide, and total volatile organics were identified at LFGF-03 to the north of the 
Site. cis-1,2-dichloroethene and vinyl chloride were the primary volatile components identified at 
this point. TeE, toluene, ethylbenzene, and xylenes were also identified. 

The largest area of landfill gas migration was along the western perimeter of the Site. The highest 
landfill gas concentrations were at LFGR-08. Methane and carbon dioxide concentrations at this 
point were consistently high. cis-1,2-dichloroethene and vinyl chloride were the primary volatile 
components identified at this point. Trichloroethene, toluene, ethylbenzene, and xylenes were also 
identified. Although LFGR-08 had the highest concentrations of off-site landfill gas, this plume 
appeared to extend from LFGR-07 as far south as LFGR-14. Although the landfill gas plume 
leaving the western perimeter of the Solid Waste Area was about 700 feet wide, it appeared to 
extend only about 200 feet west from the landfill. 

South of the Solid Waste Area, methane, carbon dioxide, and volatiles were found to migrate south 
of the transfer station road. This plume extended the width of the southern end of the Solid Waste 
Area and approximately 100 feet south of the transfer station road. The volatile organic 
compounds detected south of the solid waste area varied from those detected to the north.and west. 
The high concentrations ofcis-1 ,2-DCE and vinyl chloride exhibited in the landfill gas north and 
west of the Solid Waste Area were not present south of the disposal area. 

Volatile organics were detected at three permanent residential sampling locations (LFG-LHR, 
LFG-GT, and LFG-AD). Methane was detected at only one of these (LFG-LHR). 

G. Contaminant Fate and Transport 

Predominant transport processes for contaminants identified at the Site are leachate runoff, landfill 
gas migration, groundwater flow through overburden and bedrock, and surface water and sediment 
movement. Landfill gas migration, groundwater, and leachate are the primary contaminant 
transport mechanisms in the unsaturated zone. Venting of landfill gas was evident where soiIJfill 
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cover material was thin or absent; however, movement of gas into surface soil may decrease 
volatilization to the atmosphere. In areas of high landfill gas contamination, groundwater quality 
was affected. 

Highest contaminant concentrations in groundwater were found in wells adjacent to the disposal 
areas and decreased with distance from these areas. The predominant groundwater flow direction 
is south-southeast in the overburden and southeast in the bedrock, although mounding effects in 
the northwest portion of the Solid Waste Area facilitate radial migration of contaminants towards 
the west, north, and northeast. Mitchell Brook intercepts contamination in the shallow and deep 
overburden, while the Saugatucket River is a receptor for shallow and deep overburden and 
bedrock contamination. Glacial lacustrine deposits restrict the vertical movement of contaminants 
from deep to shallow overburden in the southern portion of the Site. Bedrock fractures provide 
pathways for contaminant transport in groundwater from overburden to bedrock. 

Transport of contaminants via leachate has impacted surface soil, surface water, and sediment 
quality near the disposal areas. However, downgradient in the Saugatucket River, surface water 
and sediment contamination decreased. Likewise, in Mitchell Brook, contamination increased 
south of the Solid Waste Area but decreased after the confluence with the Saugatucket River. This 
trend indicates dilution of contaminated surface water by uncontaminated surface water and/or 
sediment retention of contamination. 

VI CURRENT AND FUTURE SITE AND RESOURCE USES 

A. Current Land Use 

Current land use is varied within the Site. The landfills are and will remain inactive. The Solid 
Waste Area landfill is posted and partially fenced along Rose Hill Road and the transfer station 
road to restrict access. The properties within the Site boundary include residential and commercial 
uses. North and east of the Sewage Sludge Area, the Site owner conducts his business of sport, 
target and archery ranges, dog training, birding and exercising. A kennel is located on the northern 
portion of the Site, west of the Sewage Sludge Area. Sporting ranges are located north and east of 
the kennel. An active Town-operated regional transfer station and recycling center reside on the 
southeast comer of the Site. Saugatucket and Broadrock Roads, and a portion ofRose Hill Road 
(south and up to the Site), are serviced with public water; connections to the waterline were 
voluntary. Some residents located west and north of the Site along Rose Hill Road and along 
Broadrock Road are not connected to public water and use private wells. New housing 
developments, all ofwhich are connected to municipal water, have been constructed southwest of 
the Site, on the west side ofRose Hill Road, northeast of the Site, across the River on Broadrock 
Road and southwest of the Site along Saugatucket Road. Across from the landfill on Rose Hill 
Road, small commercial excavation businesses and sand and gravel operations are conducted. A 
family-owned farm is located west-northwest of the Site, along Rose Hill Road. 
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B. Future Land Use 

The Town of South Kingstown has indicated an interest in expanding the recycling operations in 
the vicinity of the transfer station. The Site owner has also shown interest in maintaining sporting 
and kennel operations within the Site boundary. The Town informed EPA and the State that it has 
had discussions with the Site owner's family members and abutters concerning certain real 
property acquisitions; however, EPA has not been involved in these discussions. 

A 29- unit housing development (known as South Woods) is proposed north ofthe Site and south 
ofRte 138; this development will be connected to municipal water. Further, there are discussions 
among certain residents on Rose Hill Road and a local developer of a future proposal for a golf 
course within the footprint of the existing sand and gravel operations on Rose Hill Road. 

Consolidation of the wastes from the Bulky Waste Area landfill onto the Solid Waste Area landfill 
may allow for more future, albeit restricted, uses on portions of the Site. Based on current zoning, 
it is reasonable to expect that the future land use will be similar to that which is currently in the 
immediate vicinity of the Site (i.e. rural residential with intespersed commercial real estate along 
Rose Hill Road and rural residential along Broadrock and Saugatucket Road. 

C. Current and Future Surface Water Use 

The River in the vicinity of the Site is classified by the State as a Class B waterway meaning that 
the River is not of drinking water quality but is presumed to have a good aesthetic, recreational, 
and ecological value. As documented in the RIlFS and the Preliminary Natural Resource Survey 
(PNRS), leachate production and groundwater flow from the landfill result in impacts to aquatic 
life and water quality in the Saugatucket River, Mitchell Brook (and, according to the PNRS, to the 
Saugatucket Pond). These waters are listed for biodiversity impacts on the State's 1998 list of 
impaired waters. Under Section 303 of the Federal Clean Water Act, the State is required to 
develop a total Maximum Daily Load (TMDL) program for bringing impaired waters into 
compliance with state water quality standards and supporting all designated uses. Rhode Island 
has stated that development ofTMDLs for the aforementioned waterbodies will begin in the year 
2000. The selected remedy will be consistent with the State's TMDL's goal~. 

The Saugatucket River Heritage Corridor Coalition has adapted a goal ofmaintaining 
swimmable/fishable water quality conditions in the watershed. Regionally, plans are being drawn 
to develop a protective greenway and bike trail to follow portions of the Saugatucket River in 
Wakefield and surrounding communities. 

D. Current and Future Groundwater Use 

Rhode Island does not have an EPA-endorsed Comprehensive State Ground Water Protection 
Program (CSGWPP) - EPA's process for groundwater decisionmaking by states. Therefore, 
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Superfund guidance requires EPA to follow the NCP for federal groundwater classification in 
states without a CSGWPP and to coordinate with the States during remediation activities. The 
federal classification for this Site groundwater is Class II-B, defined as a potential drinking water 
source and water having other beneficial uses. Local area groundwater surrounding the Site is 
classified as Class II-A which is defined as a current drinking water source and water having other 
beneficial uses. I 

Although Rhode Island does not have an endorsed CSGWPP, RIDEM did submit correspondence 
in December 1996 setting forth its opinion on the use and value ofgroundwater aquifer underlying 
the Site as medium use (designates a flexible approach to groundwater remediation). Ultimately, 
all of the aquifer, except that underlying the footprint of the disposal area, would be restored to 
GA (suitable for public or private drinking water use without treatment); the aquifer under the 
disposal area would be restored to GB (degraded-not suitable for public or private drinking water). 
The State also noted some small GA-NA (non-attainment areas with pollutant concentrations 
greater than those suitable for public or private drinking water without treatment). Restoration for 
GA-NA areas is to drinking water standards with some flexibility on time for attaining those 
standards. 

EPA believes that its remediation plans for this Site are consistent with both the federal and state 
classifications for use and value- of the groundwater aquifer. Source control measures will prevent 
further migration of contaminant into the groundwater as well as prevent further leachate from 
entering the groundwater and surface water. Excavation and consolidation of the Bulky Waste 
Area, a portion ofwhich currently sits in the groundwater table, also eliminates a significant source 
of contamination to groundwater. It is also possible that capping will, over time, eliminate any 
possible mounding effects of groundwater in the Solid Waste Disposal area. Once the source 
control remedy has been implemented, additional data produced during long-term monitoring will 
indicate whether or not further response actions are necessary to bring groundwater to appropriate 
use and value standards. 

VII. SUMMARY OF SITE RISKS 

A baseline risk assessment was performed to estimate the probability and magnitude of potential 
adverse human health and environmental effects from exposure to contaminants associated with 
the Site assuming no remedial action was taken. It provides the basis for taking action and 
identifies the contaminants and exposure pathways that need to be addressed by the remedial 

lGroundwater Use and Value Determination Guidance, EPA Regionl-New England, (April 3, 
1996); EPA Office of Solid Waste and Emergency Response (OSWER) Dir. 9283.1-09, April 4, 
1997; EPA's Groundwater Protection Strategy (Office of Groundwater Protection, August 
1984); and Guidelines for Groundwater Classification under the EPA Groundwater Protection 
Strategy (Final Draft, Office of Groundwater Protection, November 1986). 
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action. The public health risk assessment followed a four step process: 1) contaminant 
identification, which identified those hazardous substances which, given the specifics of the Site 
were of significant concern; 2) exposure assessment, which identified actual or potential exposure 
pathways, characterized the potentially exposed populations, and determined the extent of possible 
exposure; 3) toxicity assessment, which considered the types and magnitude of adverse health 
effects associated with exposure to hazardous substances, and 4) risk characterization, which 
integrated the three earlier steps to summarize the potential and actual risks posed by hazardous 
substances at the Site, including carcinogenic and non-carcinogenic risks. A summary of those 
aspects of the human health risk assessment which support the need for remedial action is 
discussed below followed by a summary of the environmental risk assessment. 

A. Human Health Risk Assessment 

Only groundwater, at the three landfill areas and at nearby residences, and air, at the Solid Waste 
Area (i.e., landfill gas) and nearby residences, present a Reasonable Maximum Exposure (RME) 
cancer risk greater than 10-4 or an HI > 1. Forty-three contaminants of concern (listed in Tables 27 
through 34 for groundwater, and Tables 35,36,37 through 42,43, and 44 for air) of more than 50 
contaminants detected at the Site were selected for evaluation in the human health risk assessment. 
The contaminants of concern for groundwater and for air from the Final Supplemental Human 
Health Risk Assessment (November 1998) were selected to represent potential Site related hazards 
based on toxicity, concentration, frequency of detection, and mobility and persistence in the 
environment. They represent a subset of all the compounds evaluated in the baseline risk 
assessment. Tables 28,30, 32, and 34 for ground water, and 36, 38, 40, and 44 for air, from the 
Final Supplemental Human Health Risk Assessment also contain the exposure point concentrations 
used to evaluate the RME in the baseline risk assessment. Estimates of average or central tendency 
exposure concentrations can be found in the Final Supplemental Human Health Risk Assessment. 
Tables 45 and 46 from the Final Supplemental Human Health Risk Assessment and Table 47 (for 
air) as well as Tables 48 through 50 and 51 (for groundwater) from the Final RI Report (May 
1994) provide a summary of the range of detected concentrations and frequency of detection for 
the compounds of concern in both media. 

Potential human health effects associated with exposure to the contaminants of concern were 
estimated quantitatively or qualitatively through the development of several hypothetical exposure 
pathways. These pathways were developed to reflect the potential for exposure to hazardous 
substances based on the present uses, potential future uses, and location of the Site. The following 
is a brief summary ofjust the exposure pathways that were found to present a significant risk. A 
more thorough description of all exposure pathways evaluated in the risk assessment including 
estimates for an average exposure scenario, can be found in Section 7.0 of the Final Supplemental 
Human Health Risk Assessment, November, 1998. 

For the inhalation of contaminated ambient and indoor air, both measured and modeled 
concentrations were evaluated. For modeling, measured landfill gas concentrations were used and 
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adjusted using emission and dispersion modeling. Exposures to ambient air at the Solid Waste 
Area surface were assumed to occur for an adult Site visitor 4 hr/day, 150 days/year, for 30 years. 
At the nearby residences, adult inhalation exposures were assumed to occur 24 hr/day, 350 
days/year, for 30 years. 

Excess lifetime cancer risks were determined for each exposure pathway by multiplying a daily 
intake level with the chemical specific cancer potency factor. Cancer potency factors have been 
developed by EPA from epidemiological or animal studies to reflect a conservative "upper bound" 
of the risk posed by potentially carcinogenic compounds. That is, the true risk is unlikely to be 
greater than the risk predicted. The resulting risk estimates are expressed in scientific notation as a 
probability (e.g. 1 x 10-6 for 111,000,000) and indicate (using this example), that an average 
individual is not likely to have greater that a one in a million chance of developing cancer over 70 
years as a result of site-related exposure (as defined) to the compound at the stated concentration. 
All risks estimated represent an "excess lifetime cancer risk" or the additional cancer risk on top of 
that which we all face from other causes such as cigarette smoke or exposure to ultraviolet 
radiation from the sun. The chance of an individual developing cancer from all other (non-site 
related) causes has been estimated to be as high as one in three. EPA's generally acceptable risk 
range for site related exposure is 10-4 to 10-6. Current EPA practice considers carcinogenic risks to 
be additive when assessing exposure to a mixture of hazardous substances. 

In assessing the potential for adverse effects other than cancer, a hazard quotient (HQ) is calculated 
by dividing the daily intake level by the reference dose (RID) or other suitable benchmark. 
Reference doses have been developed by EPA and they represent a level to which an individual 
may be exposed that is not expected to result in any deleterious effect. RIDs are derived from 
epidemiological or animal studies and incorporate uncertainty factors to help ensure that adverse 
health effects will not occur. A HQ<1 indicates that a receptor's dose ofa single contaminant is 
less than the RID, and that toxic noncarcinogenic effects from that chemical are unlikely. The 
Hazard Index (HI) is generated by adding the HQs for all chemical(s) of concern that affect the 
same target organ (e.g. liver) within or across all media to which a given individual may 
reasonably be exposed. A HI <1 indicates that toxic noncarcinogenic effects are unlikely. 

The scope of the first operable unit response for this Site is a source control action as part of a 
phased clean up approach. Groundwater and the risks posed by contaminants in groundwater will 
be further assessed using monitoring data collected during the implementation of the first operable 
unit and any additional studies deemed necessary and addressed under a second operable unit 
response action. However, based on the findings ofthe RI, EPA acknowledges that the cumulative 
excess RME cancer risk posed by present and potential future ingestion ofgroundwater as a 
drinking water source is outside ofEPA's acceptable risk range for Site related exposures. Tables 
52 through 55 depict the carcinogenic and non-carcinogenic risk summary for the contaminants of 
concern in groundwater evaluated to reflect present and potential future adult residential ingestion 
of Site groundwater as drinking water corresponding to the reasonable maximum exposure (RME) 
scenario. As such, the risk posed by this exposure route justifies the use of institutional controls as 
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part of the remedy for this first operable unit response. 

Tables 56 through 60 depict the carcinogenic and non-carcinogenic risk summary for the 
contaminants of concern in air evaluated to reflect present and potential future inhalation of 
ambient air by Solid Waste Area visitors and ambient/indoor air by area residents corresponding to 
the reasonable maximum exposure (RME) scenario. Only those exposure pathways deemed 
relevant to the remedy being proposed are presented in this ROD. In addition, only those 
compounds contributing an RME cancer risk in excess of 10-6 or an HQ> 1 have been presented. 
Readers are referred to Section 7.0 of the Final Supplemental Human Health Risk Assessment for a 
more comprehensive risk summary of all exposure pathways and for estimates of the central 
tendency risk. Toxicity information used for the risk calculations can be found in Tables 61 and 62 
of the Final Supplemental Human Health Risk Assessment. 

For the air pathway, benzene, 1, I-dichloroethene, 1,1 ,2,2-tetrachloroethane, and vinyl chloride 
contribute significantly to carcinogenic and non-carcinogenic risk. The cumulative excess RME 
cancer risks posed by the inhalation of measured outdoor air concentrations at the Solid Waste 
Area and measured ambient air concentrations at the nearby residences are 4.4 x 10-4 and 5 x 10-4, 
respectively. Using modeled concentrations, the cumulative excess RME cancer risks posed by the 
inhalation of ambient air at the Solid Waste Area and ambient/indoor air at the nearby residences 
are 4.4 x 10-4 and 4.6 x 10-4, respectively. Using measured indoor air concentrations at 220 Rose 
Hill Road, the cumulative excess RME cancer risk posed by the inhalation of air is 1.9 x 10-3. The 
non-carcinogenic hazards posed by the inhalation of measured and modeled ambient air 
concentrations at the nearby residences are both 12 times the EPA safe level indicating that adverse 
blood effects are possible as a result of chronic exposure to benzene. 

Limitations and uncertainties in the risk assessment include adequacy of site characterization and 
sampling, quality ofanalytical data, accuracy of exposure assumptions, use of modeling to develop 
EPCs, and development of toxicity values. Most important for this risk assessment, conservative 
exposure assumptions were used for exposure concentrations (i.e., maximum detected 
concentrations) and for frequency and duration of exposure. These conservative assumptions can 
potentially result in an overestimate of risk to human receptors. In addition, exposure point 
concentrations derived by modeling have considerable uncertainty since the modeled 
concentrations are based on: (1) limited sampling; (2) predicted, rather than measured landfill gas 
generation rates; and (3) conservative assumptions for specific input parameters. Each of these 
uncertainties may result in an over-, or under- estimate ofreceptor risk. 

Further detail concerning the Human Health Risk Assessment can be found in Section 3.6 of the 
Administrative Record. 
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B. 	 Ecological Risk Assessment 

The major objective of the baseline ecological risk assessment was to evaluate potential adverse 
effects to ecological resources from exposure to Site contaminants. The baseline ecological risk 
assessment provides quantitative risk estimates for aquatic communities since information on the 
nature and extent of contamination suggested that potential impacts to ecological resources were 
most likely to occur in aquatic areas; thus, data (e.g., quantitative benthic surveys and toxicity 
testing) were collected to support a full quantitative assessment. The baseline ecological risk 
assessment provides a qualitative evaluation for terrestrial communities since risks were expected 
to be small and data collection to support a quantitative assessment was thus not considered 
necessary. The baseline ecological risk assessment was conducted consistent with applicable 
United States Environmental Protection Agency guidance documents on ecological assessments 
and ecological risk assessments. 

Contaminant Identification 

Risks were evaluated through the development of media-specific ecological effect levels, which are 
defined as the concentration of a particular contaminant in a particular medium below which no 
adverse effects to ecological receptors are likely to occur. Ecological effect levels were developed 
based on established numerical criteria (e.g., United State Environmental Protection Agency and 
RIDEM ambient water quality criteria) or on information obtained from the literature. These effect 
levels can be used to assess baseline risks to ecological receptors by comparing the effect levels to 
existing contaminant levels in the on-site media. In addition, toxicity testing with on-site 
sediments and leachate served to more fully define baseline risks to aquatic receptors. 

Media that were investigated as part of this remedial investigation included surface water, 
groundwater, leachate, surface sediment, surface soil, subsurface soil, and landfill gas. Based on 
likely exposure pathways (see section 7.3 of the RI) for species observed or expected to occur on 
Site, the following exposure pathways were identified for further evaluation under the baseline 
ecological risk assessment as potential concerns to ecological resources: 

'. 	 Surface water in the Saugatucket River and Mitchell Brook, as well as in 
downgradient surface waters fed by these water bodies 

• 	 Leachate from landfill seeps 

• 	 Surface sediment in the Saugatucket River and Mitchell Brook 

• 	 Surface soil, especially in the three disposal areas 

• 	 Landfill gas, especially in the Solid Waste Area 
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Groundwater and subsurface soils (soils at depths greater than two feet) were eliminated as media 
of ecological concern since organisms on Site have limited direct contact with these media. 

Tables 63 through 67 summarize the occurrence of chemicals detected in surface water, leachate, 
surface sediment, and surface soils samples collected within the Site study area. In summary, 
chemicals of ecological concern for surface water are aluminum, iron and manganese (Table 68). 
For leachate, aluminum, iron, lead and manganese are the chemicals of ecological concern while 
aluminum and iron are of ecological concern in the surface sediments. Copper, lead and 
manganese were identified as the chemicals of concern for surface soils. No compounds are of 
ecological concern in landfill gas. 

Exposure Assessment 

Within exposure assessment, the potential exposure pathways for various species groups such as 
plants, benthic invertebrates, fish, amphibians, reptiles, mammals and birds were directly or 
indirectly evaluated to determine those considered to be at risk of significant exposure from Site 
contaminants. 

Table 69 lists the assessment and measurement endpoints for selected species groups for which a 
potential exposure risk has been identified and for which quantitative data exist. Since only the 
aquatic system was studied in detail, assessment and measurement endpoints are established only 
for benthic invertebrates and fish. Terrestrial and semiaquatic taxa were qualitatively evaluated. 

Information on the toxicity of the five chemicals of ecological concern (iron, aluminum, 
manganese, copper, and lead) to ecological receptors was summarized in the toxicity assessment of 
the ecological risk assessment. In addition, the correlation between the abundance and diversity of 
species within the benthic community and contaminant concentrations was also presented. 
Because of the potential synergistic effects of contaminants in sediments and the overall lack of 
existing sediment toxicity information in the literature, toxicity tests were conducted on sediment 
samples from three locations at the Site as described in section 2.5.7.6 of the Remedial 
Investigation. Additiona1!y, toxicity testing was conducted for water column organisms on 
leachate samples from the Site. 

In summary, the results of the correlation analyses indicate that, at least in the water column, total 
species densities and community structure (occurrence of dominant species) are directly correlated 
to iron concentration in the Saugatucket River. Total densities and densities of dominant species 
decrease with increasing iron concentration in the Saugatucket River. This indicates that iron in 
the water column, although not acutely toxic, is resulting in decreased productivity. The 
concentration of aluminum does not appear to negatively affect the macrobenthic community. 

Toxicity tests were conducted on sediments using two aquatic invertebrates, Hyalella azteca and 
Ceriodaphnia dubia and on the fathead minnow, Pimephales prome/as. Composite leachate 
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samples were collected from the Site and toxicity tests performed using the test organisms, C. 
dllbia and P. promelas. The methodologies used in the toxicity testing are described in detail in 
sections 2.5.7.3 and 2.7.5.4 of the RI. Detailed reports ofthe tests can be found in Appendix F of 
the RI. 

Table 70 summarizes the mean weight of surviving Hyalella azteca in the ten-day growth test. 
There was variability in growth among samples, but no statistically significant difference in growth 
was found between samples. The mean weight of surviving organisms in the Saugatucket River 
was lowest in samples from locations SE-05 and SE-06 (downstream of the leachate seeps), 
suggesting that the growth of these organisms may be adversely influenced by contamination from 
the seeps. Sediments from these locations also contained the highest iron concentrations. In 
Mitchell Brook, the mean weight of surviving organisms was lowest (although not statistically 
significant) at the two downstream locations (Table 70), suggesting that contamination from the 
disposal areas may be affecting growth in these organisms. 

Percent survival of Ceriodaphnia dubia in the Saugatucket River was slightly lower (although not 
statistically significant) in the samples from locations downstream of the major leachate seep 
(SE-05, SE-06, SE-11 ~ Table 71), suggesting some potential influence on survival of organisms 
from the leachate contaminants. In Mitchell Brook, survival was slightly higher in the samples 
from the two downstream locations (SE-07 and SE-12~ Table 71). In general, however, it does not 
appear that the contamination from the Site significantly affected the survival rate of the test 
organisms, since mortality at all locations was very low and not statistically difference from the 
laboratory control samples. 

In the Saugatucket River, the survival rate ofPimephales promelas was lowest at the most 
upstream sample location (SE-02) and highest at the most downstream sample location (SE-ll). 
Survival in the intermediate locations varied (Table 72), suggesting that no distinct correlation 
between survival rate and contamination was associated with the disposal areas adjacent to the 
river for these organisms. In Mitchell Brook, the survival rate was lower in samples from the two 
downstream locations (Table 72), suggesting that the survival rate in the brook samples may be 
influenced by Site contamination. Sediments from these two locations contained ~gher levels of 
contaminants than the upstream location. As with the other two test organisms, there was no 
statistical difference in survival rate between the reference sample and any of the test samples. 

Based on the statistical results of these tests, it was concluded that there was no significant 
difference between the reference and study area samples in sediment toxicity. This indicates that 
the sediments at the Site do not exhibit acute or chronic toxicity to representative, aquatic species. 

Toxicity tests were performed using composite leachate samples from the Site and the test 
organisms C. dllbia and P. promelas. Results from these tests are summarized in Tables 73 and 
74. Test results indicate that the leachate was acutely toxic to C. dubia and also caused 
reproductive effects. Some chronic toxicity also occurred in the fathead minnow (P. promelas). 
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Risk Characterization 

As discussed in section 3.4 of the RI, the benthic community in the Saugatucket River is generally 
diverse. However, community composition and relative abundance of organisms appear to be 
influenced by the proximity to the landfill and leachate seeps. The benthic grab samples from the 
sediments adjacent to the largest leachate seep were distinctly different from samples at upstream 
and downstream locations, indicating that the community structure at this location may be the 
result of adaption to the chemical influence of the sediments, and thus, is different from the 
community structure that would be expected in the absence of the chemical influence. 
Concentrations of the chemicals ofecological concern in the sediments were generally higher at the 
two locations immediately downstream of the major leachate seep (SE-05 and SE-06) than at the 
most upstream (SE-02) and most downstream (SE-ll) locations. This trend is especially evident 
for iron, where the concentration at SE-05 and SE-06 is two orders of magnitude greater than at the 
upstream location. This difference in iron concentration, and to a lesser degree aluminum, may be 
directly influencing the benthic community structure. Results of the sediment toxicity tests also 
indicate that contamination in the sediments may result in lower survival rates for sensitive 
organisms, resulting in a shift in community structure. 

In the water column of the Saugatucket River, the density of macro invertebrates appears to be 
directly influenced by the disposal areas. The density of organisms significantly decreases 
downstream of the disposal areas where contaminant concentrations in the surface water are 
higher. Additionally, the occurrence of pollution-sensitive taxa decreases downstream of the 
disposal areas, indicating that these species are less able to tolerate the more stressful 
environmental conditions. This increase in densities of organisms corresponds to an increase in the 
concentrations of the chemicals of ecological concern in surface water from upstream to 
downstream locations, especially with respect to iron and manganese. 

In Mitchell Brook, as with the Saugatucket River, the benthic community structure associated with 
contaminated sediments was distinctly different from the structure at locations less influenced by 
the disposal area contamination. Total species densities were lower downstream of the disposal 
areas even though the physical characteristics of the sediments were similar. This corresponds to 
an increase in the concentrations of the chemicals of ecological concern immediately downstream 
ofthe disposal areas (SE-09). This indicates that chemical contamination from the disposal areas 
may be affecting densities. The macrobenthic community in the water column in Mitchell Brook 
exhibits this same trend of decreased species densities downstream of the disposal areas associated 
with increased concentrations ofthe chemicals ofecological concern. 

No quantitative assessment of the fish community in the water bodies of the Site study area was 
conducted. However, based on the physical characteristics of the water bodies (such as water flow 
and sediment type), these areas would be expected to support both resident and migratory fish 
populations. However, based on observations made during aquatic sampling, Mitchell Brook and 
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the Saugatucket River do not appear to support a healthy fish community on the Site, since few fish 
were observed during aquatic sampling. The lack of fish may be related to chemical contamination 
in the water column since both aluminum and iron exceeded A WQC. A WQC are designed to 
protect most aquatic organisms from the toxic effects of contaminants. Additionally, results of the 
leachate toxicity tests indicate that this media can produce chronic toxicity in fathead minnows. 
Sediment toxicity tests also suggest that there may be decreased survival rates in minnows at 
sediment contaminant levels associated with the study area. 

The in-situ benthic community exhibits some apparent effects from Site contamination particularly 
with respect to community structure (as described in sections 3.4 and 7.5.1 of the RI). However, 
the results of the correlation analyses suggest that there is no significant linear correlation between 
species densities and sediment contamination. Also, the results of the sediment toxicity tests 
indicate that the sediments do not produce acute or chronic toxicity in sensitive aquatic organisms. 
These results suggest that the effects on the benthic community are likely to be attributable to 
surface water contamination and not sediment contamination. This is supported by the fact that 
concentrations of the chemicals of ecological concern in surface water and leachate exceed A WQC 
and that the leachate is acutely toxic in toxicity tests. 

Ecological risk from the chemicals of ecological concern in surface water and leachate can be 
characterized by comparing contaminant concentrations to known ecological effect levels. For iron 
and aluminum, the ecological effect levels were based on ambient water quality criteria for 
protecting aquatic life. For iron, the chronic effect level is 1,000 J1..g/L in surface water, and for 
aluminum is 87 J1..g/L. Iron was measured at up to 65 times the criteria in surface water while 
aluminum was measured at up to 13 times its criteria value. Concentrations of these chemicals in 
surface waters throughout the Site frequently exceeded criteria levels, especially in areas 
downstream of leachate seeps. Thus, there is a risk to aquatic organisms in the surface waters from 
exposure to these chemicals of ecological concern. Concentrations of iron and aluminum in 
leachate also exceeded A WQC by up to four orders ofmagnitude for iron and up to three orders of 
magnitude for aluminum. The risk to aquatic organisms is confirmed by results from the leachate 
toxicity testing, which indicated that the leachate is acutely toxic to aquatic organisms. 
Additionally, the correlation analysis shows significant negative correlation between iron 
concentration and species densities in the surface water. 

In summary, baseline risk to aquatic organisms may occur as a result of exposure to the chemicals 
of ecological concern in the surface water and leachate. There does not appear to be an existing 
risk to aquatic organisms due to exposure to sediments. 

In contrast, baseline risks to terrestrial and semiaquatic organisms are not likely to be significant 
over most of the Site study area. Areas of soil associated with leachate seeps, and the leachate 
itself, may pose some risks to biota. Due to the small areas affected, however, this risk is not likely 
to be significant. Food chain effects are not of concern, although indirect effects from reduced 
prey abundance in aquatic areas may be occurring. Small areas ofdead trees associated with high 
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methane levels in soil gas are also not considered significant, due to the extremely limited areas 
over which these effects have been observed. 

Uncertainty 

There are many sources of uncertainty associated with an ecological risk assessment. Each 
component of an ecological risk assessment (i.e., receptor selection, toxicity assessment, and 
exposure assessment) has some uncertainty associated with it. The principal uncertainty associated 
with this analysis involves the determination of ecological effect levels. For many chemicals, 
especially for the terrestrial assessment, toxicity data were very limited and criteria values were 
often unavailable. To compensate for this, the most conservative values were generally used to 
represent a reasonable worst-case scenario. 

A second uncertainty involves using chemical-specific effect levels for individual compounds to 
assess toxicity. This approach fails to account for multiple exposure pathways, exposures to 
multiple chemicals, and potential additive or synergistic effects. This uncertainty is most evident 
for the terrestrial portion of the ecological risk assessment~ the aquatic portion included toxicity 
testing with on-site media, which accounts for these factors. 

Conclusion 

The baseline human health risk assessment revealed that area adult residents and adult visitors to 
the Solid Waste Area potentially exposed to compounds of concern in groundwater and air via 
ingestion and inhalation, respectively, may present an unacceptable human health risk (e.g. cancer 
risk>10-4 or HI> 1). 

Results of the baseline ecological risk assessment identified concentrations of iron and aluminum 
in surface waters throughout the Site frequently exceeded criteria levels, especially in areas 
downstream of leachate seeps. Thus, there is a risk to aquatic organisms in the surface waters from 
exposure to these chemicals of ecological concern. Concentrations of iron and aluminum in 
leachate also exceeded A WQC by up to four orders of magnitude for iron and up to three orders of 
magnitude for aluminum. The risk to aquatic organisms is confirmed by results from the leachate 
toxicity testing, which indicated that the leachate is acutely toxic to aquatic organisms. 
Additionally, the correlation analysis between benthic community composition and chemical 
concentrations, show a significant negative correlation between iron concentration and species 
densities in the surface water. 

The human health and ecological risk assessments identified unacceptable risks posed by actual 'Or 
threatened releases of hazardous substances from this Site which ifnot addressed by implementing 
the response action selected in this ROD, may present an imminent and substantial endangerment 
to public health, welfare, or the environment. Therefore, groundwater, air (i.e., landfill gas) and 
leachate are the media offocus for the remedial alternatives presented for this Site. 
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VIII. 	 REMEDIAL OBJECTIVES AND DEVELOPMENT AND SCREENING OF 
ALTERNA TIVES 

A. 	 Statutory Requirements/Response Objectives 

Under its legal authorities, EPA's primary responsibility at Superfund sites is to undertake remedial 
actions that are protective of human health and the environment. In addition, Section 121 of 
CERCLA establishes several other statutory requirements and preferences, including: A 
requirement that EPA's remedial action, when complete, must comply with all federal and more 
stringent state environmental standards, requirements, criteria or limitations, unless a waiver is 
invoked; a requirement that EPA select a remedial action that is cost-effective and that utilizes 
permanent solutions and alternative treatment technologies or resource recovery technologies to 
the maximum extent practicable; and a preference for remedies in which treatment which 
permanently and significantly reduces the volume, toxicity or mobility of the hazardous substances 
is a principal element over remedies not involving such treatment. Response alternatives were 
developed to be consistent with these Congressional mandates. 

Based on preliminary information relating to types of contaminants, environmental media of 
concern, and potential exposure pathways, remedial action objectives were developed to aid in the 
development and screening of alternatives. These remedial action objectives were developed to 
mitigate existing and future potential threats to public health and the environment. These response 
objectives are: 

• 	 To reduce the potential exposure of area residents and those at the landfill to landfill 
gases (i.e., vinyl chloride, benzene, 1, I-dichloroethene, and 1,1,2,2
tetrachloroethane) in ambient and indoor air via inhalation that may present a 
human health risk in excess of the EPA target risk range of 10-6 to 10-4 for 
carcinogenic compounds or with a total ill>1 for noncarcinogenic compounds with 
similar toxic endpoints. 

• 	 To reduce the potential exposure ofarea residents to organic and inorganic 
contaminants ofconcern (i.e., vinyl chloride, 1,2-dichloroethene, acrylamide, 
benzene, pentachlorophenol, bis(2-ethylhexyl)phthalate, antimony, arsenic, 
cadmium, manganese, beryllium, chromium, and lead) in groundwater via 
ingestion that may present a human health risk in excess of the EPA target risk 
range of 10-6 to 10" for carcinogenic compounds or with a total ill>1 for 
noncarcinogenic compounds with similar toxic endpoints through institutional 
controls. 

• 	 To reduce contaminant migration via leachate to surface waters and sediments of 
Mitchell Brook in order to improve water quality and designated uses, including 
aquatic life support. 



---- -------

66 ROSE HILL REGIONAL LANDFILL 
SOUTH JUNGSTOWN, HI 

• 	 To reduce contaminant migration via leachate to surface waters and sediments of 
the Saugatucket River in order to improve water quality and designated uses, 
including aquatic life support. 

B. 	 Technology and Alternative Development and Screening 

CERCLA and the NCP set forth the process by which remedial actions are evaluated and selected. 
Because many CERCLA municipal landfill sites share similar characteristics, they lend themselves 
to remediation by similar fechnologies. EPA has established a number of expectations as to the 
types of technologies that should be considered and alternatives that should be developed; they are 
listed in the National Contingency Plan (NCP), 40 CFR 300.430(a)(1). For CERCLA municipal 
landfill sites, it is expected that; 

1. 	 The principal threats posed by a site will be treated wherever practical, such as in 
the case of remediation of a hot spot. 

2. 	 Engineering controls such as containment will be used for waste that poses a 
relatively low long-term threat or where treatment is impractical. 

3. 	 A combination of methods will be used as appropriate to achieve protection of 
human health and the environment. An example of combined methods for 
municipal landfill sites would be treatment of hot spot in conjunction with 
containment (capping) of the landfill contents. 

4. 	 Institutional controls such as deed restrictions will be used to supplement 
engineering controls, as appropriate, to prevent exposure to hazardous wastes. 

5. 	 Innovative technologies will be considered when such technologies offer the 
potential for superior treatment performance or lower costs for performance similar 
to that of demonstrated technologies. 

6. 	 Groundwater will be returned to beneficial uses whenever practical, within a 
reasonable time, given the particular circumstances of the Site. 

In accordance with these requirements, a range of alternatives were developed for the Site. 

With respect to source control, the RIlFS developed a range ofalternatives in which treatment that 
reduces the toxicity, mobility, or volume of the hazardous substanGes is a principal element. This 
range included an alternative that removes or destroys hazardous substances to the maximum 
extent feasible, eliminating or minimizing to the degree possible the need for long term 
management. This range also included alternatives that treat the principal threats posed by the Site 
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but vary in the degree of treatment employed and the quantities and characteristics of the treatment 
residuals and untreated waste that must be managed; alternative(s) that involve little or no 
treatment but provide protection through engineering or institutional controls; and a no action 
alternative. 

With respect to ground water response action, the RIlFS developed a limited number of remedial 
alternatives that attain site specific remediation levels within different timeframes using different 
technologies; and a no action alternative. However, groundwater will be addressed in a second 
operable unit, based on monitoring data collected during the implementation of the first operable 
unit and any additional studies deemed necessary, as explained in Section VII A. above. 

As discussed in Section 2 of the FS, treatment technology options were identified, assessed and 
screened based on implementability, effectiveness, and cost. These technologies were combined 
into source control (SC) (no action, limited action, containment and treatment,) and management 
of migration (MOM) alternatives. The MOM alternatives will be evaluated as part of a second 
operable unit, based on monitoring data collected during the implementation of the first operable 
unit and any additional studies deemed necessary. Section 3 of the FS presented the remedial 
alternatives developed by combining the technologies identified in the previous screening process 
in the categories identified in Section 300.430(e) (3) of the NCP. The purpose of the. initial 
screening was to narrow the number of potential remedial actions for further detailed analysis 
while preserving a range of options. Each alternative was then evaluated in detail in Sections 4 
and 5 of the FS. 

In summary, the no action, limited action, and four source control (containment and treatment) 
remedial alternatives were retained as possible options for the cleanup of the Site. These six 
alternatives were selected herein for detailed analysis. 

IX. DESCRIPTION OF ALTERNATIVES 

This Section provides a narrative summary of each alternative evaluated. 

• Alternative 1: No-Action 
. The Site would remain as is; there would be no remedial action of any ofthe 

contaminated media. However, long-term monitoring of existing ground water 
monitoring wells, landfill gas and surface water stations located throughout the Site 
would be monitored for at least thirty years to detect any change that would require 
intervention. Five-year statutory reviews to determine protectiveness would be 
conducted as required. A schematic of this alternative is shown in Figure 28, 
Appendix A. 
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Estimated Time for Design and Construction: 
Estimated Time ofOperation: 
Estimated Capital Cost: 
Estimated Operations and Maintenance Costs (net present worth): 
Estimated Total Cost (net present worth): 

<1 year 
> 30years 

S100,000 
S3,460,000 
$3,570,000 

• Alternative 2: Limited Action 
This alternative would include the long-term environmental monitoring and 
statutory five-year reviews as described above, establish institutional controls for 
access and for use ofgroundwater in the form deed restrictions including land use 
easements and covenants to prevent access to restricted areas of the Site and to 
prevent the future use, direct contact and exposure to, or hydraulic alteration of 
contaminated groundwater. This alternative would also provide landfill gas control 
contingencies for the nearby residential dwellings which are, or may be, impacted 
by migrating landfill gas. A schematic of this alternative is shown in Figure 29, 
Appendix A. 

Estimated Time for Design and Constmction: 1 year 
Estimated Time ofOperation: >30 years 
Estimated Capital Cost: $360,000 
Estimated Operations and Maintenance Costs (net present worth): S3,480,000 
Estimated Total Cost (net present worth): S3,840,000 

EPA's Preferred Alternative, as presented in the Proposed Plan, was Alternative 3A. 

• 	 Alternative 3A: Containment and Landfill Gas Treatment via an Enclosed Flare 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews and establishment of institutional controls as described above, 
apply protective (Subtitle-C or its performance equivalent), multi-layer caps onto 
the Solid Waste and Bulky Waste Areas, install an active perimeter and internal gas 
collection system on the Solid Waste Area with treatment of the gases via 
combustion through an enclosed flare, and install a passive landfill gas venting 
system on the Bulky Waste Area. In addition, EPA would collect data to assess the 
need for conducting any further remedial responses concerning groundwater and 
surface water as a component of the long-term monitoring program. A schematic 
of this alternative is shown in Figure 30, Appendix A 

Estimated Time for Design and Construction: 2 years 
Estimated Time ojOperation: <15 yearsjor LFG; >30 years GWlLeachate 
Estimated Capital Cost: $6,420,000 
Estimated Operations andMaintenance Costs (net present worth): S7, 000, 000 
Estimated Total Cost (net present worth): S13, 420, 000 
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• 	 Alternative 3B: Containment and Landfill Gas Treatment via Photocatalytic 
Oxidation 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews, establishment of institutional controls, protective covers, 
installation of a passive landfill gas venting system on the Bulky Waste Area, an 
active perimeter and internal gas collection system on the Solid Waste Area as 
described above, with treatment of the gases via photocatalytic oxidation. In 
addition, EPA would collect data to assess the need for conducting any additional 
remedial responses concerning groundwater and surface water as a component of 
the long-term monitoring program. A schematic of this alternative is shown in 
Figure 31, Appendix A. 

Estimated Time for Design and Construction: 2 years 
Estimated Time ofOperation: <15 years for LFG; >30 years GWILeachate 
Estimated Capital Cost: $6,560,000 
Estimated Operations and Maintenance Costs (net present worth): $6,630,000 
Estimated Total Cost (net present worth): $13,190,000 

• 	 Alternative 4A: Containment, Leachate Collection and On-site Treatment, and 
Landfill Gas Treatment 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews, establishment of institutional controls, protective covers, 
installation of a passive landfill gas venting system on the Bulky Waste Area, an 
active perimeter and internal gas collection system on the Solid Waste Area as 
described in 3A above. Additionally, added measures to collect and treat leachate 
in the Bulky Waste Area would be implemented and treated waters would be 
discharged on-site through injection wells. A schematic ofthis alternative is shown 
in Figure 32, Appendix A. 

Estimated Time for Design and Construction: 2 years 
Estimated Time ofOperation: <15 yearsfor LFG; >30 years GWlLeachate 
Estimated Capital Cast: $7,240,000 
Estimated Operations andMaintenance Costs (net present worth): $8,830,000 
Estimated Total Cost (net present worth): $16,070,000 

EPA's Selected Remedy is Alternative 4B. The NCP allows EPA to re-evaluate its remedy 
preference in response to new information and in consideration of comments received during the 
public comment period. In review of all information and comments received, EPA modified its 
preferred remedy to Alternative 4B. 
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• 	 Alternative 48: Consolidation ofthe Bulky Waste Area onto the Solid Waste Area, 
Containment, Leachate Collection and Management (during consolidation), and 
Landfill Gas Collection and Treatment (Solid Waste Area) 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews and establishment of institutional controls as described above. 
Instead of capping the Bulky Waste Area, this disposal area would be excavated and 
consolidated onto the Solid Waste Area which would then be capped and an active 
perimeter and internal landfill gas collection system installed and treatment of the 
gases via combustion (enclosed flare) as required to achieve ARARs. Leachate and 
waters collected from runoff and de-watering operations during the consolidation 
phase would be managed and discharged according to appropriate regulations. As 
with Alternative 3 A, EPA would collect data to assess the need for conducting any 
additional remedial responses concerning groundwater and surface water as a 
component of the long-term monitoring program. A schematic of this alternative is 
shown in Figure 33, Appendix A. 

Estimated Time for Design and Constnlction: 2 years 
Estimated Time ofOperation: <15 yearsforLFG; >30 years GWILeachate 
Estimated Capital Cost: $11,360,000 
Estimated Operations and Maintenance Costs (net present worth): $6,680,000 
Estimated Total Cost (net present worth): $18,040,000 

x. 	 SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

Section 121(b)(1) of CERCLA presents several factors that at a minimum EPA is required to 
consider in its assessment of alternatives. Building upon these specific statutory mandates, the 
National Contingency Plan articulates nine evaluation criteria to be used in assessing the individual 
remedial alternatives. 

A detailed analysis was performed on the alternatives using the nine evaluation criteria in order to 
select a Site remedy. The following is a summary of the comparison of each alternative's strength 
and weakness with respect to the nine evaluation criteria. These criteria are summarized as 
follows: 

Threshold Criteria 

The two threshold criteria described below must be met in order for the alternatives to be eligible 
for selection in accordance with the NCP. 

1. 	 Overall protection of human health and the environment addresses whether or 
not a remedy provides adequate protection and describes how risks posed through 
each pathway are eliminated, reduced or controlled through treatment, engineering 
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controls, or institutional controls. 

2. 	 Compliance with applicable or relevant and appropriate requirements 
(ARARs) addresses whether or not a remedy will meet all of the ARARs of other 
Federal and State environmental laws and/or provide grounds for invoking a waiver. 

Primary Balancing Criteria 

The following five criteria are utilized to compare and evaluate the elements of one alternative to 
another that meet the threshold criteria. 

3. 	 Long-term effectiveness and permanence addresses the criteria that are utilized to 
assess alternatives for the long-term effectiveness and permanence they afford, 
along with the degree of certainty that they will prove successful. 

4. 	 Reduction of toxicity, mobility, or volume through treatment addresses the 
degree to which alternatives employ recycling or treatment that reduces toxicity, 
mobility, or volume, including how treatment is used to address the principal threats 
posed by the Site. 

5. 	 Short term effectiveness addresses the period oftime needed to achieve protection 
and any adverse impacts on human health and the environment that may be posed 
during the construction and implementation period, until cleanup goals are 
achieved. 

6. 	 Implementability addresses the technical and administrative feasibility of a 
remedy, including the availability of materials and services needed to implement a 
particular option. 

7. 	 Cost includes estimated capital and Operation and Maintenance (O&M) costs, as 
well as present-worth costs. 

Modifying Criteria 

The modifying criteria are used on the final evaluation ofremedial alternatives generally after EPA 
has received public comment on the RIlFS and Proposed Plan. 

8. 	 State acceptance addresses the State's position and key concerns related to the 
preferred alternative and other alternatives, and the State's comments on ARARs or 
the proposed use ofwaivers. 
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9. 	 Community acceptance addresses the public's general response to the alternatives 
described in the Proposed Plan and RI/FS report. 

A detailed tabular assessment of each alternative according to the nine criteria can be found in 
Table 5-1 of the Feasibility Study. 

Following the detailed analysis of each individual alternative, a comparative analysis, focusing on 
the relative performance of each alternative against the nine criteria, was conducted. The section 
below presents the nine criteria and a brief narrative summary of the alternatives and the strengths 
and weaknesses according to the detailed and comparative analysis. 

1. Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment addresses whether each alternative 
provides adequate protection of human health and the environment and describes how risks posed 
through each exposure pathway are eliminated, reduced, or controlled, through treatment, 
engineering controls, and/or institutional controls. 

The preamble to the NCP and EPA's Guidance for conducting Remedial InvestigationslFeasibility 
Studies for CERCLA Municipal Landfill Sites, OSWER Dir. 9355.3-11 (Febuarary, 1991) 
identifies municipal landfills as a type of site where treatment of the waste may be impracticable 
because of the size and heterogeneity of the contents. EPA generally considers containment to be 
an appropriate response action for large municipal landfills. Because the Rose Hill Regional 
Landfill Site is a large municipal landfill, the alternatives evaluated consider containment of the 
wastes to be the appropriate response action for source control. Further, consideration of 
consolidation of the Bulky Waste materials onto the Solid Waste Area provides for added 
protectiveness to ecological receptors by removing an uncontrolled source area from the proximity 
of the Saugatucket River wetland and bank and consolidating these materials into a single waste 
area to be properly controlled and appropriately monitored. In addition, innovative cap materials 
will be considered when such materials offer the potential for superior performance or lower costs 
for performance equivalent to that of demonstrated materials. 

Alternatives 1 and 2 do not meet this criterion, while Alternatives 4A and 4B would attain 
adequate protection ofhuman health and the environment, with 4B offering a higher degree of 
environmental protectiveness through the excavation and consolidation of the bulky waste area. 
Alternatives 3A and 3B would attain adequate protection ofhuman health, but would only 
approach adequate attainment for protection of the environment, since some amount of leachate 
continue to reach surface water/sediment bodies. Alternatives 3A through 4B capture and treat 
landfill gas emissions in protection of human health. Under 3A and 3B, additional response 
actions would likely be necessary for the Bulky Waste Area (BWA) since leachate would continue 
to be produced after the caps were installed and functioning. This is primarily due to the 
anticipated seasonal fluctuations ofground water elevations contacting wastes beneath the Bulky 
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Waste landfill cap. While reduced by the placement ofa cap on the BWA, leachate breakout may 
continue to impact the Saugatucket River. 

Human Health Protection 

Alternative 1 provides no protection against human health risks and, thus, does not meet this 
threshold criteria. The estimated cancer risk and hazard index would continue to exceed EPA's 
target cancer risk range of 10-6 to 10-4 and the target non-cancer risk limit of 1 for those exposure 
pathways identified in the baseline risk assessment. Alternative 1 also provides no protection from 
potential future risks if off-site migration of contamination occurs. This Alternative will not be 
carried through the rest of the comparative analysis, except for cost. 

Alternative 2 uses institutional controls (access and ground water restrictions in the form of 
easements and covenants) and landfill gas control contingency measures to provide some degree of 
overall protection ofhuman health by reducing the potential for human exposures to occur. 
Overall risks to human health at the Site may be lessened by Alternative 2. Considering the 
magnitude of risk posed at the Site and the geographic extent of the ground water exceedances of 
water quality standards and extent of landfill gas emissions, institutional controls and the 
contingency measures, by themselves, are inadequate to provide protectiveness at the Site over the 
long term. Therefore, Alternative 2, which relies solely on institutional controls and contingency 
measures where risk is demonstrated to be outside EPA's acceptable risk range, are less protective 
than alternatives 3A through 4B. Since contamination at the Site is not reduced or contained under 
this alternative, off-site exposures to COCs in ambient air or indoor air at nearby residences would 
exceed the EPA target cancer risk range. This occurs even at locations with the residential LFG 
control contingency since these systems are appropriate only for reducing safety risks from 
methane in soil gas. 

Human health risks from inhalation exposures are reduced to acceptable levels by engineering 
controls and access restrictions for Alternatives 3A through 4B. These alternatives also use 
engineering controls to increase the protection of human health from inhalation exposures to COCs 
originating in landfill gas (cap installation, LFG collection, and treatment ofLFG at the Solid 
Waste Area). Risks from inhalation exposures to COCs in soil gas in ambient air and indoor air at 
nearby residences are expected to be reduced to within EPA's target risk range under these 
alternatives. 

Alternative 2 does not provide source reduction of existing groundwater contamination at the Site; 
Alternatives 3A through 4A do provide source reduction through installation of a cap in 
alternatives as well as provide leachate control to help reduce subsequent groundwater impacts by 
minimizing infiltration from precipitation. Alternative 4B adds and extra measure of 
protectiveness by physically moving part of the source waste out of the groundwater table and 
away from the Saugatucket River through excavation and consolidation of the bulky waste area. 
Furthermore, Alternatives 4A and 4B use a leachate collection and contaminant management 
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system to provide additional leachate control. For Alternatives 3A through 4B, potential future 
risks from groundwater ingestion at the Site would not exceed the EPA target cancer risk range as 
long as groundwater institutional controls are fully implemented and remain effective. Overall 
protection ofhuman health from this exposure pathway for Alternatives 3A through 4B would also 
depend on long-term monitoring. 

Ecological Protection 

The no action and limited action alternatives, Alternative 1 and 2, respectively, are not protective 
of the environment and, thus, do not satisfy this criterion. These alternatives provide no reduction 
in long- or short-term risks to ecological receptors relative to baseline levels since there would be 
no reduction in contaminant migration via leachate and groundwater. Therefore, the documented 
adverse impacts to the aquatic community as were described in Section VII. B, especially to 
Mitchell Brook and the Saugatucket River, would persist under these two alternatives. 

Under Alternatives 3A and 3B, capping of the two disposal areas would decrease ecological 
exposures to site-related contaminants in wetland and aquatic habitats since leachate generation 
and subsequent discharge to Mitchell Brook and the Saugatucket River would be reduced. 

Alternatives 4A and 4B are more protective of the environment, since capping of the disposal 
areas, landfill consolidation and installation of leachate collection and a contaminant management 
system would prevent additional migration of Site-related contaminants to wetland and aquatic 
habitats. Leachate generation and subsequent discharge to Mitchell Brook and the Saugatucket 
River would be substantially controlled under Alternative 4A; and virtually eliminated under 
Alternative 4B. Alternative 4A would allow for collection and treatment ofleachates through the 
duration of the response whereas Alternative 4B need only provide short-term collection and 
treatment of leachate during the consolidation process. 

The remedial alternatives differ in the magnitude of potential impacts to ecological habitats. While 
the no action alternative would not disturb ecological habitats, contaminants would remain to 
continue their adverse effects on the habitats. For the limited action alternative, some minor, 
short-term impacts to small areas ofwetland and upland habitats would occur due to fence 
installation. For Alternatives 3A, 3B, and 4A, capping the disposal areas and constructing the 
leachate collection and management system would result in some temporary and/or minor impacts 
to ecological habitat, the filling ofone small emergent wetland forming in a depression within the 
landfill «0.15 acres) and impacts to forested wetlands (0 to 0.5 acres). These potential impacts 
can be mitigated and are lowest for Alternatives 3A and 3B and highest for Alternatives 4A and 4B 
(due to the number and extent of remedial actions to be conducted). 

For Alternatives 3A through 4B, the caps and leachate collection/management systems also have 
the potential to affect the hydrology of on-site wetlands, Saugatucket River and Mitchell Brook. 
These potential impacts are relatively low for Alternatives 3A and 3B compared to Alternatives 4A 
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and 4B (due to the presence ofleachate collection systems). However, most impacts can be 
mitigated through engineering controls. 

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) 

Section 121(d) ofCERCLA requires that remedial actions at CERCLA sites at least attain legally 
applicable or relevant and appropriate Federal and State requirements, standards, criteria, and 
limitations which are collectively referred to as "ARARs," unless such ARARs are waived under 
CERCLA section 121(d)(4). 

Applicable requirements are those substantive environmental protection requirements, criteria, or 
limitations promulgated under Federal or State law that specifically address hazardous substances, 
the remedial action to be implemented at the Site, the location of the Site, or other circumstances 
present at the Site. Relevant and appropriate requirements are those substantive environmental 
protection requirements, criteria, or limitations promulgated under Federal or State law which, 
while not applicable to the hazardous materials found at the Site, the remedial action itself, the Site 
location or other circumstances at the Site, nevertheless address problems or situations sufficiently 
similar to those encountered at the Site that their use is well-suited to the Site. 

Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant 
and appropriate requirements of other Federal and State environmental statutes or provides a basis 
for a invoking waiver. 

Compliance with ARARs is met by Alternatives 3A through 4B but not attained by Alternatives 1 
and 2. 

The no action and limited action alternatives, Alternatives 1 and 2 respectively, fail to meet 
requirements for hazardous waste landfills. Alternatives 3A through 4B meet the Rhode Island and 
federal regulatory requirements for a hazardous waste landfill cap. 

Since this Record ofDecision anticipates a source control response, ground water cleanup is not 
. addressed and cleanup goals are not set for any of the alternatives. A second operable unit 
response is planned to evaluate and manage the migration ofcontaminants that have impacted, or 
may continue to impact, local area groundwater. However, all alternatives will comply with those 
portions ofthe regulations which apply to installing groundwater monitoring wells and compliance 
monitoring. Management of the migration of contaminants to ground water will be based on data 
obtained from the first operable unit monitoring and any additional studies that are deemed 
necessary in order to further characterize the extent of contamination to ground water. 

A similar approach will be taken with respect to surface water. As a source control response, 
surface water clean up is not addressed in this operable unit. Therefore water quality standards 
will be used to measure the effectiveness of the remedy with respect to cap effectiveness, leachate 
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production, and any other discharges to on-site surface water. Management of the migration of 
contaminants to surface water will be based on data obtained from the first operable unit 
monitoring and any additional studies for assessing any continued impact to surface water. 

Landfill gas emissions controls, proposed under Alternatives 3A through 4B, would be designed, 
installed, and operated to meet Rhode Island Air Pollution Control Regulations and the federal 
Clean Air Act. Emissions from the gas treatment systems would attain RIDEM Air Pollution 
Control Regulation No.7, which prohibits the emission of air contaminants detrimental to person 
or property. These emissions would also be expected to be below the minimum reportable 
quantities and acceptable ambient levels set forth in RIDEM air toxics rules, No. 22. Under this 
regulation, air quality modeling may be required to determine allowable emissions. 

Alternatives 3A through 4B also include a condensate aboveground storage tank and condensate 
pump stations which are regulated as ancillary equipment to tanks. This condensate is assumed to 
be hazardous by characteristic and would require off-site disposal at a RCRA-compliant TSDF. 
The tank and pump stations would need to be installed in compliance with state and federal tank 
rules. Underground components would also need to comply with appropriate UST rules. 

For Alternative 2, there would be no actions taken in wetlands or buffer zones. For Alternatives 
3A through 4B, wetlands-related ARARs would be met through on-site mitigation (replacement of 
forested wetlands) and through proper hydrological design (to mitigate potential hydrological 
impacts to surface water bodies and wetlands due to the caps and/or the collection and treatment 
systems). 

State ARARs relating to threatened and endangered species or their habitat, if any are found, 
would be met under all alternatives through consultation with the appropriate state agency. The 
baseline ecological risk assessment did not identify any significant exposure pathways to Site 
contaminants for any endangered species which could potentially occur on the Site. 

For Alternatives 3A through 4B, actions must be taken during construction to protect (or mitigate 
unavoidable impacts to) wetlands, surface water bodies, the flood plain, and the nearby cemetery. 

3. Long-term Effectiveness and Permanence 

Long-tenn effectiveness and permanence refers to expected residual risk and the ability of a 
remedy to maintain reliable protection ofhuman health and the environment over time, once clean
up levels have been met. This criterion includes the consideration of residual risk and the adequacy 
and reliability of controls. 

This section summarizes the evaluation for risks remaining at the Site after Remedial Action 
Objectives have been met, and risk from management of residuals. 
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Magnitude of Residual Risk: Human Health 

Exposure pathways which exceed acceptable human health risk levels include inhalation exposures 
at the Site, inhalation exposures from indoor air and ambient air at off-site receptors and 
groundwater ingestion exposures at the Site. 

Alternative 2 does not provide long-term effectiveness and permanence since no source reduction 
or containment measures are implemented under this alternative. While this alternative reduces 
residual human health risks through the use of institutional controls and residential landfill gas 
contingencies, residual human health risks from ambient air inhalation exposures of off-site 
receptors may continue to exceed acceptable risk levels. 

Through engineering controls and treatment, Alternatives 3A through 4B provide an increase in 
long-term effectiveness and permanence compared to Alternative 2 by controlling and reducing 
Site COCs in ambient air and soil gas. As a result, residual human health risks from inhalation 
exposures at off-site receptors would be reduced to acceptable risk levels. 

Alternatives 3A through 4B also provide increased long-term effectiveness and permanence with 
respect to residual human health risks from exposures to groundwater contamination over 
Alternative 2. Active remediation including capping, landfill gas and leachate collection and 
management in addition to institutional controls provide greater reductions in long-term residual 
human health risks from ingestion of groundwater. Alternative 4B provides the greatest long-term 
effectiveness and permanence with regard to site risks through the physical removal of the bulky 
waste source area from the groundwater table and from the proximity to the Saugatucket River. 

There are some bypro ducts resulting from the treatment trains proposed for the various alternatives 
that could pose long-term risks; however, these potential risks are assumed to be minimal since 
they could be mitigated by using appropriate engineering controls where possible and by using 
proper operating and transport methods and procedures. For example, the LFG collection and 
treatment system proposed for Alternatives 3A through 4B will produce a condensate waste stream 
and combustion products at the enclosed flare. Alternatives 4A .and 4B will generate byproducts 
from the treatment train for collected leachate. However, these waste streams and off-gasses will 
be properly managed and the risk is thought to be minimal. 

Magnitude of Residual Risk: Ecological 

The limited action Alternative 2 would not result in a quantifiable long-term reduction in risk to 
ecological receptors since leachate would continue to be generated and enter Mitchell Brook and 
the Saugatucket River. Documented adverse impacts to the aquatic communities in these water 
bodies would continue from exposure to this leachate. 
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Long-term risks to ecological receptors in wetland and aquatic habitats would be reduced under 
Alternatives 3A through 4A due to installation of caps on the Solid Waste and Bulky Waste Areas. 
Long-term risks to ecological receptors in wetland and aquatic habitats would be significantly 
reduced or eliminated under Alternatives 4B. 

Adequacy and Reliability of Controls 

Alternative 2 would not involve treatment controls for groundwaterlleachate or landfill gas, but 
provides protection through access and ground water restrictions (easements and covenants) and 
the LFG control contingency. The effectiveness of these controls is based upon their ability to be 
readily enforced by both private parties and governmental agencies. Such controls also depend on 
the cooperation of adjacent property owners. Therefore institutional controls, by themselves, are 
not sufficient as the sole protective measures implemented at the Site. Further, these controls are 
dependent upon the frequency of routine monitoring. The adequacy and reliability of monitoring 
is, in turn, dependent upon the use of proper sampling and analytical procedures. Even if 
institutional controls are effective, however, protection of human health from risks posed by off
site inhalation of ambient air is not adequate under Alternative 2. 

Horizontal containment (capping) proposed under Alternatives 3A through 4B would adequately 
reduce or eliminate the infiltration of precipitation into waste, thereby reducing the generation of 
leachate. The cap would require long-term maintenance to ensure that its integrity is not 
compromised. The cap would also reduce the groundwater mound reducing contact between in
place refuse and groundwater. This action reduces the volume ofgroundwater that becomes 
contaminated as well as the quantity of leachate produced. The caps, however, may not eliminate 
all leachate production. There is a high degree of confidence associated with caps in relation to 
their ability to reduce infiltration of precipitation and control the escape of landfill gas. 

The leachate collection system proposed under Alternatives 4A and 4B would reduce the leachate 
production near the Saugatucket River. Fencing and/or other security measures will prevent the 
public from coming in contact with untreated water and management systems. 

Excavation and consolidation of the Bulky Waste Area (Alternative 4B) would eliminate the 
future generation of leachate from the Bulky Waste Area, assuming all contaminants are removed. 
Ifremoval ofwaste is incomplete (i.e., some wastes remain in place) in the Bulky Waste Area, 
additional controls (i.e., a cap and long-tenn leachate collection) may be necessary. Further, 
monitoring of the groundwater and surface water after the Bulky Waste material is excavated and 
consolidated under the cap, will collect data to assess the extent to which the attenuation of these 
residuals is occurring, so any unacceptable impact to local groundwater and surface waters can be 
addressed in OU 2 as required. 

The reliability and adequacy of the LFG collection and treatment systems proposed under 
Alternatives 3A through 4B is initially dependent on the collection system. Landfill gas not 
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captured by the active internal collection system would be captured by the active perimeter 
collection system. The perimeter system and cap provide a secondary containment oflandfill gas 
and further reduce fugitive emissions to ambient air. 

Treatment by enclosed flare is proposed for Alternatives 3A, 4A and 4B. The release of untreated 
Site COCs exiting the enclosed flare would be very low due to the high destruction removal 
efficiencies that can be expected (95% minimum for all VOCs). 

Alternative 3B proposes LFG treatment by photocatalytic oxidation. Because photocatalytic 
oxidation is an innovative technology, its reliability over years of operation has not been 
determined. The technology has not yet been tested on landfill gas. Therefore, alternatives 3A, 4A 
and 4B are considered more reliable than 3B. 

Each of the alternatives would require periodic five-year reviews to examine the reliability and 
adequacy of the options and technologies selected. Five year reviews would be necessary to 
evaluate the effectiveness of any of these alternatives because hazardous substances would remain 
on-site in concentrations above health-based levels. 

4. Reduction ofToxicity, Mobility, or Volume through Treatment 

Reduction of toxicity, mobility, or volume through treatment refers to the anticipated performance 
of the treatment technologies that may be included as part of a remedy. 

TreatmentlRecycling Processes Utilized 

Alternative 2 does not utilize any treatment processes beyond natural attenuation and therefore do 
not remediate source areas. In Alternative 2, utilization of the LFG control contingency would 
only result in negligible reduction of toxicity, mobility, and volume of the treated waste. 
Alternatives 3A, 4A, and 4B treat captured landfill gases by combustion in an enclosed flare, 
reducing the toxicity and mobility of landfill gas migrating off the Site. Similar to Alternative 3A, 
Alternative 3B also treats COCs in LFG, but does not destroy methane. Alternatives 4A and 4B 
additionally treat groundwaterlleachate using precipitation, media filtration and UV/chemical 
oxidation. 

Amount of Hazardous Materials Treated or Recycled 

The total flow rate ofleachate that would be managed under Alternatives 4A and 4B is 
approximately 5 gpm Under Alternative 4B, the Bulky Waste Area leachate is expected to 
comprise all of this flow during excavation and consolidation process. During landfill excavation 
and consolidation the flow rate ofleachate at the Bulky Waste Area may increase or fluctuate due 
to ground disturbances and/or dewatering processes but will be virtually eliminated once 
consolidation is complete. 
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Under Alternatives 3A, 4A, and 4B the majority of the LFG would be burned using an enclosed 
flare. Under Alternative 3B, the majority of the LFG would be treated using photocatalytic 
oxidation. Only limited quantities of landfill gas would be addressed under Alternative 2 through 
the residential LFG control contingency. 

Degree of Expected Reductions in Toxicity, Mobility, or Volume 

While none of the alternatives remove the source ofLFG contamination, Alternatives 3A through 
4B provide the greatest degree of reduction in COC toxicity, mobility, and volume from landfill 
gas through appropriate controls. Alternatives 3A, 3B, and 4A provide progressively more 
reduction in COC toxicity, mobility and volume for groundwaterlleachate. Alternative 4B, when 
completed, provides the most long-term reduction in leachate COC mobility and volume than 
Alternatives 3A through 4A since the Bulky Waste Area landfill will be excavated and 
consolidated away from the Saugatucket River.. 

Irreversibility 

Alternatives 3A through 4B are irreversible with respect to implemented treatment technologies 
and process options which destroy Site COCs. To a small extent, Alternative 2 (through the LFG 
control contingency) also irreversibly removes or destroys Site COCs. 

Type and Quantity of Residuals 

Alternative 3A would generate condensate from the landfill gas collection system as well as 
combustion by-products. Landfill gas condensate is expected to generate at a rate of 125 gaVl06 ft? 
of extracted gas. Combustion gases would be expected to include trace nitrogen oxides, sulfur 
oxides, and small quantities ofun destroyed COCs. Alternative 3B would also generate condensate 
from the LFG collection system as well as residuals such as methane and possibly small quantities 
of hydrogen chloride. Alternatives 4A and 4B would generate landfill gas condensate and 
combustion by-products (at the same rates as predicted for Alternative 3A). Drilling and 
construction soils from installation of the LFG collection and treatment system and filter sludges 
from the leachate management systems would also be generated. The sludge would be expected to 
contain hydroxide sludges of aluminum, iron, and manganese. Alternative 4B would generate 
waste, soil and scrap metal residuals during landfill excavation. There may also be minor amounts 
of hazardous waste encountered under this alternative. These residuals will be properly handled 
through appropriate waste management and disposal practices. 

'Further reduction in toxicity and mobility of Site COCs in groundwater would be achieved with 
Alternative 4B. Landfill consolidation would eliminate a waste source (Bulky Waste Area) from 
the immediate vicinity of the Saugatucket River and from within the water table in this area. 
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5. Short-term Effectiveness 

Short-term effectiveness addresses the period oftime needed to implement the remedy and any 
adverse impacts that may be posed to workers and the community during construction and 
operation of the remedy until cleanup goals are achieved. 

Protection of Community and Workers During Remedial Actions 

Short-term risks include any additional risks to the community or workers at the Site from 
exposures as a result of construction measures and implementation of remediation activities. 

Alternative 2 has nominal increases of short-term risks due to installation of the residential LFG 
control contingency as well as fence installation. 

Alternatives 3A through 4B would result in additional short-term risks to the community and 
workers from ingestion and inhalation exposures to soil particles in dust during preparation of 
disposal areas for capping and inhalation exposures to VOCs from invasive work at the Solid 
Waste Area. Air sampling and monitoring would be used to evaluate any potential risks from 
inhalation exposures, and engineering controls would be used to reduce any potential inhalation 
risks from invasive activities. Dust control measures would be used to mitigate potential soil 
ingestion or inhalation exposures. Concentrations of COCs are expected to be the highest at the 
Site, therefore, workers at the Site would also use appropriate PPE to mitigate any potential risks 
from exposures. 

Alternatives 4A and 4B may present short-term risks in addition to those described for 
Alternatives 3A and 3B, as a result of additional invasive work required for the installation of 
leachate collection and management system. These short-term risks can be mitigated by a variety 
of measures. Air sampling and monitoring would be used to evaluate any potential risks to the 
community. As discussed above, engineering controls would also be used to minimize the degree 
of invasive work to mitigate potential risks from this exposure pathway. Workers would also wear 
appropriate PPE to mitigate any potential risks from increased exposures at the Site. Alternative 
4B also present short-term risks due to landfill excavation and consolidation of the Bulky Waste 
Area landfill onto the Solid Waste Area landfill. Similar to above, these risks could be mitigated 
by sampling/monitoring, engineering controls and PPE. 

Environmental Impacts 

Minimal short-term habitat impacts would occur under Alternative 2. Short-term risks to 
ecological receptors are likely to increase slightly due to the mobilization of contaminants during 
horizontal containment operations for Alternatives 3A through 4B. These alternatives would also 
temporarily displace some resident organisms, and some mortality of resident organisms would 
occur during capping operations. 
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Direct, relatively short-term (1 year) habitat impacts would occur during remedial construction 
activities for Alternatives 3A through 4B and would affect approximately 30 acres of habitat, 
including one small emergent wetland and up to 0.5 acres offorested wetlands (Alternatives 4A 
and 4B). Most of the impacted areas occur on top of the disposal areas; the primary disturbance 
would occur during installation of the caps. These impacts are lowest for Alternative 3A and 3B 
and highest for Alternatives 4A and 4B (due to the greater extent of remedial activities), although 
differences among these alternatives are not substantial. Additional disturbances include 
construction of roadways, leachate collection systems, and installation of materials management 
facilities. Disturbed areas would be restored following remediation. The increase for potential 
erosion, run-off, and sedimentation related to invasive activities for Alternatives 4A and 4B would 
be mitigated with appropriate engineering controls. 

Time Until Remedial Action Objectives are Achieved 

• 
The time required to meet RAOs varies depending upon the active remedial measures for these 
disposal areas. 

For Alternative 2 the time to achieve the RAG for landfill gas and leachate will exceed 30 years 
since there is no active treatment; for Alternatives 3A through 4B the timeframe falls to less than 
15 years for landfill gas because active treatment is part of the remedy. To achieve the RAG for 
leachate in Alternative 3A and 3B, the timeframe is greater than 30 years because there is no active 
leachate control; for Alternatives 4A and 4B the RAG is achieved much sooner given the leachate 
control and management system. Consolidation of the bulky waste area in Alternative 4B may 
accelerate the time to reach the RAG for leachate by removing a significant soutce from the 
vicinity of the River. 

For groundwater, ail Alternatives reach the RAG of prohibiting ingestion through institutional 
controls at the same time. 

6. Implementability 

Technical Feasibility 

There are not significant differences between Alternatives 3A, 3B, and 4A with regard to ability to 
construct and operate the associated technologies and process options. Alternatives 4B is similar 
to those above except for consolidation of the BWA and SW A landfills. Since Alternative 2 only 
includes residential contingencies, installation and operation will be simplified in comparison to 
the above alternatives. Details regarding construction and operating technologies and process 
options are discussed below. 

Gas extraction wells would be installed in the Solid Waste Area in Alternatives 3A through 4B. 
Installation ofthe wells would necessitate drilling into disposal areas. Obstructions may be 
encountered in the disposal areas, which may complicate the drilling operation. Installation of the 
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perimeter LFG collection system would be complicated by the power lines and proximity of 
residences along Rose Hill Road. The perimeter system should be constructed outside the limit of 
waste. However, this may only be possible if some perimeter wells are installed within Rose Hill 
Road. 

Cap construction in Alternatives 3A through 4B would require stripping existing vegetation, 
installation and seaming of a geomembrane, backfill and compaction of the soil components of the 
cap, and revegetation. Installation of the geomembrane would be complicated by the numerous 
gas extraction wells. The top of each extraction well would penetrate the cap and the measures 
taken to prevent leakage around these penetrations would slow and increase the cost of the cap 
installation. Level B PPE may be necessary especially during invasive construction activities. 
This would slow the schedule and increase the cost of construction significantly. 

Alternatives 4A and 4B would also involve the construction of a leachate collection and 
management system. Portions of the leachate collection and management system may be in 
disposal areas, which would cause the similar problems as mentioned above with respect to the 
landfill gas collection system. The leachate management system would involve building 
construction, connection of the different skid mounted processes, utility connection, and piping 
from the extraction systems. 

Administrative Feasibility 

Institutional controls (access and deed restrictions) are included in Alternatives 2 through 4B; 
therefore, administrative feasibility is the same with respect to this component. Effort required for 
administrative implementability will increase incrementally from Alternatives 3A through 4B 
because those alternatives include the construction of landfill gas collection and treatment and 
leachate collection and management systems. Further administrative feasibility details are 
described below. 

Implementation of restrictive covenants in the form of property deed restrictions in Alternatives 2 
through 4B would require significant long-term coordination between federal, state, local 
authorities. and private property owners. 

Environmental monitoring programs proposed under all five alternatives would require 
coordination with the State ofRhode Island and the property owners of record. Long-term 
coordination would be required for analytical services and review and maintenance of data. 

Under CERCLA, actual permits are not required for remediation activities. Compliance with the 
substantive requirements of the permit is, however, required. Thus, while an air permit would not 
be required for operation of the enclosed flare or photocatalytic oxidation unit in Alternatives 3A 
through 4B, designs must meet state standards. The condensate storage tank and pump stations 
would need to be designed and installed in compliance with state and federal rules, including 
appropriate UST rules. 
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Availability of Services and Materials 

Contractors familiar with landfill gas applications would be required to install residential 
contingency control systems in Alternative 2. Large volumes ofcapping materials (topsoil, earth, 
sand, etc., some ofwhich may be available locally or within the Site boundary and which could be 
used where appropriate) would be necessary under Alternatives 3A through 4B. Construction 
contractors familiar with methane safety as well as fugitive vapors/COCs would be required for 
Alternatives 3A through 4B. Also for those alternatives, fabrication of the LFG treatment system 
would take significant lead time and may be limited to specific, specialty contractors. Contractors 
would be necessary for construction of the extraction system, discharge wells, leachate 
management system, building, and piping in Alternatives 4A through 4B. OSHA-trained 
contractors will be required for landfill excavation, consolidation, and cap construction under 
Alternatives 3A through 4B. In all alternatives, consulting specialists, equipment and services are 
readily available to perform monitoring. 

Alternatives 3A through 4B will generate a waste stream (landfill gas condensate) that may require 
disposal at a RCRA-compliant TSDF. Alternatives 4A and 4B may require disposal of any 
wastewater management system byproducts. There may also be a need for a RCRA-compliant 
TSDF if hazardous waste is encountered during the landfill excavation/consolidation process 
(Alternative 4B). Although there are no RCRA-compliant facilities in Rhode Island which would 
accept these RCRA wastes, availability of this service is not expected to present any difficulties. 

7. Cost 

A detailed summary of costs for each alternative is presented in Appendix G of the Feasibility Study 

. (Administrative Record at Section 4.6). A revised summary of costs for alternatives 4A and 4B are 


also presented in the Administrative Record at Section 4.1. The total net present cost (capital plus 

operations and maintenance over the duration of the remedial action) for the six alternatives 
evaluated ranges from $3.57 million to $18.04 million. The cost summary presented in Table 5-2 of 
the Final Feasibility Study has been updated for the Record ofDecision (see Table 75). 

The cost differential between Alternatives 1 and 2 is relatively low ($0.3 million) as the major cost 
component for each would be annual expenditures associated with environmental monitoring. Both 
alternatives have a relatively low capital cost component. The costs ofAlternative 3A ($13.4 
million) and 3B ($13.2 million) are significantly more than the previous two alternatives. The 
additional costs are required principally for installation of the cap(s), and an active internal and 
perimeter landfill gas collection and treatment systems. The difference in costs between 
Alternatives 3A and 3B is due to capital costs of the two LFG treatment systems. Landfill gas 
collection and treatment is conducted for a I5-year duration based on estimates ofLFG production. 
The difference in costs between Alternatives 3A ($13.42 million), 3B ($13.19 million) and that of 
4A ($16.06 million) is leachate control and management predominantly for the Bulky Waste Area 
over the long term at an additional cost of$2.64 or $2.87 million, respectively. Alternative 4B 
(which includes excavation and consolidation of the Bulky Waste Area) adds an additional $2 
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million and allows for leachate collection and management during the excavation and consolidation 
of the Bulky Waste Area. 

The costs presented above are estimates which may be used to compare the relative expense of each 
alternative. A 20% contingency is utilized to account for any inaccuracy in the costs. Based on the 
accuracies of the estimates, the cost differences between alternatives may not be significant. To 
provide a better analysis of the costs, cost sensitivities are provided as described below. 

Key cost variables were tested to determine the cost sensitivity of each of the alternatives. The 
results of this sensitivity analysis were originally presented in Table 5-2 of the Final Feasibility 
Study and updated accordingly in Table 75 of this ROD. The variables tested include: discount rate 
(for net present worth estimation), total capital costs, total annual (e.g. O&M) costs, contingency, 
and O&M duration related to the landfill gas components of each alternative. 

Variation of the discount rate was evaluated at 5 % and 9%. These values are estimated to be 
reasonable lower and upper bounds, respectively, for long-term financial performance and reflect 
values above the rate of inflation. 

Total capital and annual costs were varied from the base case by a +50% increase and -30% 
decrease. This range was selected based upon the minimum accuracy of the costs required pursuant 
to EPA's RIlFS guidance. 

Variation of the contingency costs were evaluated at 15 % and 25%. These values are estimated to 
be reasonable lower and upper bounds, respectively, for the degree of cost unknowns associated 
with these remedial alternatives. 

O&M duration of the landfill gas components of each of the alternatives was varied based on the 
range of times possible for natural attenuation oflandfill gas from the Solid Waste Area. As 
described in Section 4.1.2.5 of the Feasibility Study, the Solid Waste Area is expected to generate 
landfill gas for 5 to 15 years. Since 15 years was evaluated as the base case, lower durations were 
used in the cost sensitivity of 5 years (low value of range) and 10 years (midpoint of range). 

In Table 5-2 of the Final Feasibility Study, IIOverall 1l costs reflect the highest and lowest total cost 
of each alternative for any ofthe variables evaluated. Based on this, the potential sensitivity range 
of costs varies from a low value of$3.57 million (for Alternative 1) to a high value of$18.04 
million (for Alternative 4B). 

Treating the landfill gas via an enclosed flare was selected over the photocatalytic oxidation for its 
proven track record as a technology readily available and for an insignificant percentage increase in 
cost compared to photocatalytic oxidation. The significant improvement realized by selecting 
excavation and consolidation over capping in place (alternative 4A versus 4B) is the permanent 
removal of a primary source of contamination from the vicinity of the River resulting in a far 

http:of$18.04
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greater reduction ofleachate production rather then the construction and long-term operation and 
maintenance of a leachate collection and management system for the Bulky Waste Area if capped in 
place. 

8. State Acceptance 

The State's comments on the Proposed Plan are provided in Appendix D, the Responsiveness 
Summary. In general, the State has expressed its support for Alternative 4B with modifications. 
The State does not believe that Alternatives 1,2, 3A, 3B, and 4A provide adequate protection of 
human health and the environment. The State supports deferring the decision as to the need for 
groundwater treatment to sometime in the future, when the decision on ground water is based upon 
presumably improved conditions resulting from the source control measures taken under this 
response. The State believes that the remedy selection as outlined herein accurately defines, 
recognizes and complies with all environmental regulations promulgated by the Department of 
Environmental Management. The State of Rhode Island concurs with the selected remedy. The 
State's letter of concurrence, documenting the State's position on the selected remedy is provided in 
Appendix C of this ROD. 

9. Community Acceptance 

The comments received from the community on the RJJFS and the Proposed Plan during the public 
comment period and EPA's responses to these comments are summarized in the Responsiveness 
Summary in Appendix D. 

During the public comment period, the Proposed Plan offered the alternatives evaluated here and two 
additional management of migration alternatives. The community expressed its support for all 
alternatives except alternatives I through 3B, which they felt to be inadequately protective. Many of 
the comments received from the community raised serious objections to EPA's preferred alternative 
presented in the Proposed Plan. There was considerable concern that merely capping the Bulky 
Waste Area in place and conducting further study to address leachate and groundwater would not 
eliminate a significant source of contaminants to the Site surface waters. As a result of these 
comments and in light of new information presented during the public comment period, EPA 
modified its remedy to actively address the Bulky Waste Area through excavation and consolidation. 

XL THE SELECTED REMEDY 

The selected remedy is Alternative 4B, modified to take into account its role as the first operable unit 
of a phased approach to remediate the environmental contamination caused by the Site. By 
implementing Alternative 4B as a first operable unit, the remedy will control the sources of 
contamination at the Site by limiting the extent to which precipitation will percolate and infiltrate 
through waste materials and minimizing the further migration of the contaminated groundwater 
plume. Management of the migration of contaminants from the Site will be based on data obtained 
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from monitoring conducted under the first operable unit and any additional studies that are deemed 
necessary to further assess Site impacts, characterize the extent of contamination, and assess the need 
to develop and evaluate alternatives for future actions. 

In summary, this first operable unit remedy provides the following components: 

1. 	 Excavate and consolidate the Bulky Waste Area landfill materials onto the Solid 
Waste Area landfill; 

2. 	 Collect and effectively manage leachate and waters collected from runoff and de
watering operations during the excavation of the Bulky Waste Area; 

3. 	 Construct a multi-layer hazardous waste cap using innovative and cost efficient cover 
materials, as may be appropriate and as further defined in design, over the extent of 
the Solid Waste Area landfill and consolidated Bulky Waste Area materials; 

4. 	 Inspect and monitor the integrity and performance of the landfill cap over time; 

5. 	 Assess, control, collect, and treat landfill gas emissions by an active internal and 
perimeter gas collection system and thermal treatment of such gasses through the use 
of an enclosed flare and continue monitoring landfill gas concentrations to assess the 
need to modify the landfill gas collection treatment system as necessary; 

6. 	 Implement access restrictions and Institutional Controls (land title restrictions 
including, but not limited to, easements and restrictive covenants) on land use and the 
use of, or hydraulic alteration of, groundwater where Preliminary Remediation Goals 
(pRGs) (based on MCLs, MCLGs) and/or other health based standards are exceeded. 

7. 	 Install a chain link fence and/or other physical barriers where necessary to prevent 
Site access, injury and/or exposure; 

8. 	 Long-term monitoring of surface water, groundwater air and leachate emergence; 

9. 	 Perform operation and maintenance activities throughout the life of the remedy; and 

10. Conduct statutory five year review as required. 

The Bulky Waste Area will be excavated to the extent necessary to ensure that all municipal solid 
waste from the designated area is properly excavated, collected and consolidated onto the Solid 
Waste Area landfill. Information gathered by the Town in April 1999, indicates that a portion of the 
Bulky Waste deposits are in contact with the ground water table. Therefore, appropriate de-watering 
.and leachate collection operations, including the collection and management of excavation trench 
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waters and runoff from the staged materials, will be necessary. Proper on-site management and 
disposal strategies for such waters will be developed in design and implemented during construction. 
Possible management options are: On-site discharge without treatment, onsite discharge with 
treatment by precipitation, media filtration, ultraviolet/chemical oxidation, or off-site disposal 
dependent upon contaminant characteristics and/or concentrations in these process waters. These 
collected waters will be discharged on-site either through groundwater recharge wells, in which case 
the substantive provisions of the Rhode Island Rules and Regulations for Groundwater Quality and 
Rhode Island Underground Injection Control Regulations will be met, or by discharge to surface 
water, in accordance with the state regulations for Water Pollution Control and Ambient Water 
Quality Criteria (Water Quality Regulations and Water Quality Standards). The extent to which the 
Bulky Waste Area is excavated will be based on past data, design assessments, repetitive visual 
inspection of the excavation base and side walls, bucket observations, and other methodologies 
developed in the design phase to assure, to the greatest practical extent, that all physical evidence of 
waste deposits are removed from the Bulky Waste Area, irrespective of the level ofgroundwater 
within the excavation. The goal of this source control component is to effectively remove and 
contain the contaminant mass so as to significantly reduce contaminant migration through leachate 
production to surface waters and sediments of Mitchell Brook and the Saugatucket River and to 
reduce migration of landfill gas. 

Waste materials will be properly staged prior to consolidation onto the Solid Waste Area. The Solid 
Waste Area will be appropriately prepared (grubbed and dressed) such that consolidation of the 
waste materials is timely and without unnecessary delay. Monitoring of hazardous conditions, 
runoff, fugitive dust emissions, and nuisance odors will be conducted throughout the response and 
contingency planning. Engineering controls will be implemented if necessary to mitigate any 
adverse impacts. 

The use of innovative cap construction materials will be evaluated in the design phase for cost 
effectiveness while maintaining long-term effectiveness and permanence. Additionally, the EPA-NE 
technical guidance concerning alternative cap design will also be consulted and considered during 
the design phase. The cap will be designed and constructed to meet state hazardous waste closure 
requirements. The use of onsite materials for cover material will be considered where appropriate. 
Landfill gas emissions will be extensively monitored and controlled as required through the use of an 
active internal and perimeter gas collection and treatment system and on-site thermal destruction of 
COCs using an enclosed flare. The flare's destruction removal efficiencies for COCs will meet State 
and Federal ambient air quality standards. Assessments ofgas constituents, concentrations, flow 
rates, piping and flare sizing will be conducted during design to determine the most efficient system 
needed and enhance and detail the construction specifications of the gas collection and treatment 
system. Long-term monitoring oflandfill gas concentrations and treatment system performance will 
be conducted to evaluate and determine modifications necessary for system efficiency or other 
changes in landfill gas treatment. 
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The remedy also includes a long-term monitoring program, institutional controls, and operation and 
maintenance. 

The costs and cleanup time frames for the selected remedy are summarized as follows: 

Estimated Time for Design and Constntction: 2-3 years 
Estimated Time a/Operation: <15 years/or LFG; >30 years GWILeachate 
Estimated Capital Cost: $11,360,000 
Estimated Operations andMaintenance Costs (net present worth): $6,680,000 
Estimated Total Cost (net present worth): $18,040,000 

As provided in the NCP, EPA will conduct a review of the Site at least once every five years after the 
initiation of remedial action at the Site since hazardous substances, pollutants and contaminants will 
remain at the Site. This will ensure that the remedial action continues to protect human health and 
the environment. 

An expected outcome of the selected remedy is that the Solid Waste Area will no longer present an 
unacceptable risk to area residents and those at the Site through the inhalation of landfill gas. 
Another expected outcome of the selected remedy is that ground water in the vicinity of the Site will 
not present an unacceptable risk to area residents through ingestion as a result of the use of 
institutional controls. The second operable unit will address management of migration. The selected 
remedy will also provide environmental and ecological benefits such as incremental improvement of 
a riverine and wetland ecosystem by minimizing contaminant migration into wetland habitat adjacent 
to the River, and by improving the resource of the upland area associated with the former Bulky 
Waste Area. 

XII. STATUTORY DETERMINATIONS 

The remedial action selected for implementation at the Rose Hill Regional Landfill Superfund Site is 
consistent with CERCLA and, the NCP. The selected remedy is protective of human health and the 
environment, attains ARARs and is cost effective. The selected remedy partially satisfies the 
statutory preference for treatment which permanently and significantly reduces the mobility, toxicity 
or volume of hazardous substances as a principal element. Additionally, the selected remedy utilizes 
alternate treatment technologies or resource recovery technologies to the maximum extent 
practicable. 

A. The Selected Remedy is Protective of Human Health and the Environment 

The remedy for the Rose Hill Regional Landfill will permanently reduce the risks posed to human 
health and the environment by controlling exposures to human and environmental receptors through 
treatment, engineering controls, and institutional controls. Specifically, the risk presented by this 
Site is the possible exposure to and ingestion of contaminated groundwater and exposure to and 
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inhalation of contaminated air. The selected remedy uses a combination of consolidation, capping of 
wastes and collecting and treating landfill gases and institutional controls to prevent or minimize the 
continued release of hazardous substances from the Site. 

B. The Selected Remedy Attains ARARs 

This remedy will attain all applicable or relevant and appropriate federal and state requirements. 

Environmental laws from which ARARs for the selected remedial action are derived can be found in 
Table 76, in Appendix B of this Record ofDecision. The table provides a brief synopsis of the 
ARARs and an explanation of the actions necessary to meet the ARARs. These tables also indicate 
whether the ARARs are applicable or relevant and appropriate to the actions to be taken at the Site. 
In addition to ARARs, the tables describe standards that are To-Be-Considered (TBC) with respect 
to remedial actions. A full description of the ARARs are also located in Section 4 Administrative 
Record (Feasibility Study). 

The principal ARARs are also discussed below. 

Principal ARARs for Groundwater 

The purpose of the remedy selected in this ROD is to control the sources of contamination; therefore, 
no groundwater cleanup levels are established in this ROD. Since no cleanup levels are established, 
no chemical specific ARARs for groundwater have been identified. 

The action specific ARARs for source control include groundwater requirements set out in the 
Rhode Island Rules and Regulations for Groundwater Quality, and the more stringent of the Rhode 
Island Rules and Regulations for Hazardous Waste, or the federal hazardous waste rules at 40 CFR 
264 Subtitle F, and 40 CFR 258 Subtitle E. Because groundwater cleanup levels are not established 
in this ROD, only those provisions related to implementing a groundwater monitoring program will 
be complied with. In addition, maximum contaminant levels and non-zero maximum contaminant 
level goals (MCLslnon-zero MCLGs) in the Safe Drinking Water Act have been identified as action 
specific ARARs solely for the purpose of measuring the performance of the source control remedy. 

If the underground injection option is selected in connection with the dewatering of the Bulky Waste 
during consolidation, action-specific ARARs include the substantive requirements of the RI Rules 
and Regulations for Underground Injection Control. 

Principal ARARS for Surface Water 

Chemical and action specific ARARs address the protection of surface water bodies. 

If the surface water discharge option is selected in connection with the dewatering of the Bulky 
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Waste during consolidation, action-specific ARARs include the substantive requirements of the 
NPDES provisions of the Clean Water Act, and those of the RIPDES program if more stringent than 
the federal requirements. Additionally, the Rhode Island Water Quality Standards and Water 
Quality Regulations define the water quality antidegradation policy of the State. The Rhode Island 
Water Quality Standards are based on Federal Ambient Water Quality Criteria which set standards 
for surface water quality for the protection of human health and aquatic life. Any state standards 
which are more stringent than federal standards must be complied with if the surface water discharge 
option is selected. The ecological Preliminary Remediation Goals presented in Table 78 list 
background levels for aluminum and manganese and the A WQC concentration. Although not 
cleanup levels, the source control remedy will reduce surface water concentrations as close as 
possible to these levels. 

Principal ARARs for Wetlands 

State and Federal regulations for the protection ofwetlands are closely linked with those for the 
protection of surface water bodies; however, protection ofwetlands is based on location specific 
criteria. Generally, actions are required to minimize or prevent the destruction, degradation, 
alteration or net loss of wetlands, as defined by the State ofRhode Island Department of 
Environmental Management Freshwater Wetlands Act and Federal Protection ofWetlands Executive 
Order regulations. 

Principal ARARs for Air Quality 

Air quality protection requirements are action-specific. Federal National Ambient Air Quality 
Standards (NAAQS) are not ARARs but are guidelines for specific criteria pollutants for air 
emission sources. NAAQS define levels of air quality which the EPA judges are necessary to 
protect public health. The State Air Pollution Control Regulations must contain, at a minimum, the 
federal air quality requirements. Landfill gas controls will meet the NESHAPs for vinyl chloride and 
benzene. Federal air regulations also require the collection, control and monitoring ofNon-Methane 
Organic Compounds (NMOCs) such as benzene and ethane. RCRA requirements for air emissions 
from thermal units, process vents and equipment leaks are also included as ARARs. The human 
health Preliminary Remediation Goals are presented in Table 79. Although not cleanup levels, the 
remedy will reduce contaminant concentrations in ambient air as close as possible to these levels. 

State Air Pollution Control Regulations mandate compliance with specific standards for such 
parameters as particulate emissions, installation ofair pollution control and monitoring equipment 
and adherence to the Federal NAAQS. Included in the State Air Pollution Control Regulations are 
the State Air Toxics Regulations. This regulation prohibits emission of specified contaminants at 
rates which would result in ground level concentrations greater than acceptable ambient levels set in 
the regulation. Acceptable ambient levels are specified as maximum contaminant concentrations 
contributed by a stationary air toxic source at or beyond the facility property line. 
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Principal Hazardous \Vaste ARARs 

Hazardous Waste Management regulations are action-specific ARARs. Federal regulations 
governing the management of hazardous waste are promulgated under the Resource Conservation 
and Recovery Act (RCRA). The State of Rhode Island was granted final authorization by EPA in 
1986 to administer its hazardous waste program in lieu of the federal government's base RCRA 
program. The state program is set forth at Rule 5.00 et seq. of the IIRules and Regulations for 
Hazardous Waste Management ll (Rhode Island Hazardous Waste Rules), as amended. Thus, these 
state regulations govern the management of hazardous waste activities and set operational standards 
for hazardous waste management facilities. 

Principal To Be Considered Requirements 

EPA's regional guidance for the capping of hazardous waste landfills will be considered during the 
design phase in order to develop a cap for the Site which meets the performance standards of both 
the Rhode Island Hazardous Waste Rules and RCRA Subtitle C. EPA's Technical Guidance 
Document on Final Covers on Hazardous Waste Landfills and Surface Impoundments, which 
provides guidance on constructing landfill caps to meet RCRA subtitle C requirements, will also be 
considered during design of the cap. 

C. The Selected Remedial Action is Cost-Effective 

In the Agency's judgment, the selected remedy is cost effective, i.e., the remedy affords overall 
effectiveness proportional to its costs. In selecting this remedy, once EPA identified alternatives that 
are protective ofhuman health and the environment and that attain ARARs, EPA evaluated the 
overall effectiveness of each alternative by assessing the relevant three criteria: Long term 
effectiveness and permanence; reduction in toxicity, mobility, and volume through treatment; and 
short term effectiveness. The relationship of the overall effectiveness of this remedial alternative 
was determined to be proportional to its costs. The revised costs of this remedial alternative are 
summarized in Table 80 of this ROD. 

EP A believes that the combination of consolidation, capping and landfill gas treatment is sufficient 
to: 1) prevent migration oflandfill gas; 2) prevent consumption ofgroundwater through the use of 
institutional controls; 3) reduce production ofleachate to prevent the further degradation of surface 
waters and improve aquatic life. 

While it is an effective source control remedy, it is not known whether source control alone will 
achieve a permanent or long-term solution to all risks posed at the Site. The assessments conducted 
under the first operable unit will assess the effectiveness of the remedy implemented pursuant to this 
ROD, at which time further remedial action may be determined to be necessary to achieve a 
permanent solution to the risks posed by the groundwater and surface water contamination at the 
Site. Additional costs that would be incurred to implement a remedy designed to manage the 
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migration of contamination at the Site (for example, through installing a groundwater collection and 
treatment system) may not be necessary if the selected remedy proves sufficient as a long-term, 
permanent solution. 

D. 	 The Selected Remedy Utilizes Permanent Solutions and Alternative Treatment 
or Resource Recovery Technologies to the Maximum Extent Practicable 

Once the Agency identified those alternatives that attain ARARs and that are protective of human 
health and the environment, EPA identified the alternative which best utilizes permanent solutions 
and alternative treatment technologies or resource recovery technologies to the maximum extent 
practicable. This determination is based on balancing the following factors: 1) long-term 
effectiveness and permanence; 2) reduction of toxicity, mobility or volume through treatment; 3) 
short-term effectiveness; 4) implementability; and 5) cost. The balancing test emphasized long-term 
effectiveness and permanence and the reduction of toxicity, mobility and volume through treatment; 
and considered the preference for treatment as a principal element, the bias against off-site land 
disposal of untreated waste, and community and state acceptance. The selected remedy provides the 
best balance of trade-offs among the alternatives. 

E. 	 The Selected Remedy Satisfies the Preference for Treatment Which Permanently 
and Significantly Reduces the Toxicity, Mobility or Volume of the Hazardous 
Substances as a Principal Element 

CERCLA and the NCP set forth the process by which remedial actions are evaluated and selected. 
Because many CERCLA municipal landfill sites share similar characteristics, they lend themselves 
to remediation by similar technologies. EPA has established a number of expectations as to the 
types of technologies that should be considered and alternatives that should be developed; they are 
listed in the National Contingency Plan (40 CFR 300.430(a)(1» and EPA Guidance Document 
"Conducting Remedial InvestigationslFeasibility Studies for CERCLA Municipal Landfill Sites" 
EPAl540!P-91/001. See Section VIII. B. for a detailed list of expectations for remediating municipal 
landfills. 

Each of the above criteria has been met in selecting alternative 4B as a source control remedy. 
Principal threats posed by the Site include the exposure to and inhalation oflandfill gas and the 
exposure to and ingestion of contaminated groundwater. Through the use of active landfill gas 
control and treatment technology, the air exposure pathway will be addressed by collecting and 
permanently treating the gases with an enclosed flare. Institutional controls coupled with long-term 
monitoring will prevent exposure to and ingestion of contaminated groundwater. Operable unit two 
will further address site risks from groundwater and surface water, if necessary. Engineering 
controls in the first operable unit, including the excavation, consolidation of the BWA onto the SWA 
and construction of a protective cap, will contain and may accelerate natural attenuation of the 
contamination. Data produced from the monitoring programs in the first operable unit will 
determine the need for any future response actions at the Site. 
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XU. DOCUMENTATION OF SIGNIFICANT CHANGES 

On February 2, 1999 , EPA presented a Proposed Plan (preferred alternative) for remediation of the 
Site. EPA's Preferred Alternative, as presented in the Proposed Plan, was Alternative 3A. 

During an extended public comment period (from February 2, 1999 to May 3, 1999) the public, State 
and local representatives expressed strong concerns about certain aspects of the preferred 
alternative, in particular the in-place capping of the Bulky Waste Area landfill. The opposition to 
capping the BW A was based on its close proximity to the Saugatucket River and the ecological risk 
to the benthic aquatic communities within the River. State and local representatives and members of 
the public preferred an alternative that would remove the Bulky Waste Area and consolidate and cap 
this waste material with that of the Solid Waste Area thereby providing an additional measure of 
protection for the area along the River. During the Public Comment Period, the Town of South 
Kingstown presented EPA with new information demonstrating that the Bulky Waste Area may be 
predominantly comprised of municipal solid waste, contrary to previous information supplied by the 
Town during the RI. This information, together with the public's desire to provide further protective 
measures for the River, led EPA to reevaluate its preference. 

The NCP allows EPA to re-evaluate its remedy preference in response to new information and in 
consideration of comments received during the public comment period. After consideration of all 
the public comments received on the Proposed Plan, and in light of the new information as described 
above, EPA is of the opinion that these changes do not require the issuance ofa new Proposed Plan. 
While EPA has selected a modified remedy from the preferred remedy described in the Proposed 
Plan, the remedy selected and described in the ROD is essentially the same but for two exceptions: 
1) the Bulky Waste Area will be excavated and consolidated onto the Solid Waste Area instead of 
capped in place; and 2) a leachate collection and management system is included. This remedy was 
presented as Alternative 4B in the FS and Proposed Plan. 

In the course of its review of public comments on the Proposed Plan, EPA noted an error in its 
calculation of costs concerning alternative 4B. The error was in the calculated sum concerning 
landfill consolidation costs relating to cost recovery ofreclaimed metals. Therefore, the revised cost 
for this alternative based on the final FS Report assumptions are as follows: A capital cost of $8.3 
million and an O&M cost of$7.1 million for a total of$15.4 million. The Proposed Plan estimated 
$16.9 million for the cost of alternative 4B, resulting in a difference of$1.5 million. This cost 
differential is inconsequential, however, in light ofEPA's guidance for Feasibility Studies which 
permits estimates to have an accuracy of+50 percent to -30 percent. When presented with the new 
information from the Town of South Kingstown, EPA revised its cost estimate to reflect an increase 
in materials use, volume ofwastes to be excavated/consolidated (minus the cost to reclaim metals), 
and length oftime to complete the tasks. The resulting total costs are those set forth in the ROD for 
Alternative 4B and reflect an increase of approximately $1 million over the costs presented in the 
Proposed Plan, or approximately $2.6 million over the estimated costs in the revised estimate in the 
Administrative Record at section 4.1. 
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Finally, this Record of Decision clarifies EPA's position concerning its approach in assessing the 
need for conducting any additional remedial responses concerning groundwater and surface water as a 
component of the long-term monitoring program. EPA has identified this remedy as a first operable 
unit of a two operable unit approach to remediate the environmental contamination caused by the 
Site. The first operable unit will control the sources of contamination at the Site by limiting 
infiltration and percolation of precipitation through waste materials which are causing a continued 
release of hazardous substances to the air, ground water and surface water. Further migration of 
hazardous substances, pollutants and contaminants to groundwater and surface water will therefore be 
minimized. Once the source control remedy is implemented, further studies will evaluate the need to 
manage the migration of contaminants from the Site. Management of the migration of contaminants 
from the Site will be based on data obtained from the first operable unit monitoring and any 
additional studies that are deemed necessary in order to further assess Site impacts, characterize the 
extent of contamination, and assess the need to develop and evaluate alternatives for future actions 
should it be found necessary to do so. 

XIII. STATE ROLE 

The Rhode Island Department ofEnvironmental Management has reviewed the various alternatives 
and has indicated its support for the selected remedy. The State has also reviewed the Remedial 
Investigation, Risk Assessment and Feasibility Study to determine if the selected remedy is in 
compliance with applicable or relevant and appropriate State Environmental laws and regulations. 
The State ofRhode Island concurs with the selected remedy for the Rose Hill Regional Landfill 
Superfund Site. A copy of the declaration of concurrence is attached as Appendix C. 
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TABLE I • CHRONOLOGY OF ACTIVITIES AT THE 

ROSE HILL REGIONAL LANDFILL 


Year Activity Affecting Landfill Operations 

1967 Solid waste landfill begins operation in an abandoned gravel quarry off Rose 
Hill Road. 

Court order limits use of landfill by prohibiting disposal of combustibles. 

1970 State Division of Solid Waste Management suggests to South Kingstown 
director of public works that liquid waste from Peacedale Processing be 
spread over the other waste if the town continued to accept Peacedale waste 
for disposal. 

1971 State Division of Solid Waste Management notifies South Kingstown town 
manager that liquid waste from Peacedale Processing is improperly being 
disposed of; again, town is told to spread liquid waste on top of other waste 
if it continues to accept Peacedale waste. 

1973 Town of Narragansett enters into an agreement with South Kingstown to 
engage in a regional landfill and disposal program concerning Rose Hill and 
West Kingston landfill facilities. 

1975 Town of South Kingstown retains independent professional engineer to 
conduct groundwater study because the landfill facility has been found to be 
the source of objectionable groundwater in off-site private well. A new well 
is installed by town to this residence. 

1976 South Kingstown Town Council votes to lease additional property (Lots 
OL16A and OL16 on Block 93A) for landfill facility from private resident. 

1977 Town of South Kingstown retains engineering firm to conduct site analysis 
and develop operation plans for solid waste activities to comply with state 
re~.dations. Engineeriug report deems site suitable for bulky waste disposal 
and sludge landfill and recommends monitoring of water quality at four- -..'....E_.........,.,...;,-." 

wells close to site. 

State Water Resource Board notifies State Division that site is not adequate 
as a landfill site; leachate formation and drainage noted as reasons for 
disapproval. 

Sewage sludge landfill begins operations. 

Town of South Kingstown recommends Rose Hill Regional Landfill as 
disposal site for refuse, bulky waste, and sewage sludge, if acceptable to 
state health authorities. 

1978 Bulky waste disposal area opens. 

Town of South Kingstown initiates monitoring of seven residential wells in 
landfill area for water quality parameters. 



'TABLE I (Continued). CHRONOLOGY OF ACTIVITIES AT THE 
ROSE HILL REGIONAL LANDFILL 

Year 

1979 

1980 

1981 

1982 

1983 

Activity Affecting Landfill Operations 

Monitoring well installation begins at landfill. By 1982, eleven monitoring 
wells have been installed. 

State orders cities and towns to provide for collection of waste oil. 

RIDEM collects sample from drum at landfill; analysis shows presence of 
trichloroethylene. The glue waste is also known to contain dimethyl 
formamide and cellosolve solvent. State bans glue waste from Rose Hill 
Regional Landfill because industrial waste should not have been dumped at 
refuse facility. 

State Department of Waste Management official is quoted in newspaper, 
stating that Peacedale Processing glue wastes must be exposed to air and in 
solid fonn before disposal. 

Peacedale Processing notifies EPA Region I that laminating adhesive 
containing trichloroethylene was disposed of at the Rose Hill Regional 
Landfill from 1971 to 1979. 

Results of sampling document high copper and zinc concentrations in 
sludge; this is consistent with test results of December 1978 and October 
1979. Origin of source is not resolved. 

Solid waste landfill closes; solid waste is disposed of in bulky waste area 
until transfer station is completed. 

Highest concentration of volatile organic compounds is reported; 
1,2-dichloroethene is substance having highest concentration level. 

Town of SOliili Kingstown redelivers a +6-acre parcel to priva!e resident 
and votes to purchase 15.03-acre parcel from same resident. 

Town of South Kingstown declares zone change to accommodate transfer 
station. 

Court order prohibits disposal of combustibles at Rose Hill Regional 
Landfill. 

EPA conducts identification and preliminary assessment; potential hazards to 
human health through contaminated well and contaminated water supply, 
groundwater, and soil are identified. 

Sampling in Saugatucket River below confluence with Mitchell Brook shows 
presence of substance susceptible to biological and chemical oxidation, 
qualitatively indicating contamination. 

Bulky waste disposal area and sewage sludge landfill close. 



1984 

TABLE 1 (Continued). CHRONOLOGY OF ACTIVITIES AT THE 

ROSE HILL REGIONAL LANDFILL 


Year 

1985 

1986 

1987 

Activity Affecting Landfill Operations 

Landfill rental payments from town of South Kingstown to Frisella cease as 
of June 3D, 1984. 

Consultant site inspection shows volatile organic compounds at detectable 
levels in groundwater on site, in bedrock and overburden residential wells, 
and in soils in bulky waste disposal area. Sampling of surface water shows 
no contamination from volatile organic compounds. 

Later sampling is conducted by the town for iron, phosphate, total Kjeldahl 
nitrogen, and chemical oxygen demand (COD); COD shows levels indicative 
of contamination. 

Town of South Kingstown extends municipal water supply line to residents 
on Rose Hil1 Road. 

Sampling analysis indicates that volatile organic compounds continue to be 
released to underlying groundwater on site. Compounds are not detected in 
Saugatucket River, Mitchell Brook, or downgradient at groundwater and 
surface water locations. 

Consultant recommends that monitoring of water and soil continue even 
though low contamination releases do not appear to adversely affect water 
quality. 

Neither heavy metals nor volatile organic compounds are detected in 
RIDEM monitoring wells; high conductivity appears in some groundwater 
monitoring wells but not in others. 

Volatile organic compo~n9S are detected i!Lbre~thing zone a!.bulky waste 
and solid waste disposal areas; concentrations detected higher than 
background levels. Low resistivity survey indicates likely contamination of 
overburden. 

Rose Hill Regional Landfill is ranked for inclusion on the NPL (score 
38.11). 

Consulting team observes leachate pools in solid waste landfill area. 

Consultants learn that portion of landfill area has been rezoned; action may 
allow development of property. 

Rose Hill Regional Landflll is proposed on NPL update #7 on 6/24/88. 

Rose HilI Regional Landflll is placed on NPL 10/4/89. 1989 



"TABLE 2 CHRONOLOGY OF THE R1 FIELD INVESTIGATION AT THE 

DATE 

4/12/91 
5/27/91 

5/15191 
5/21191 
5/20/91 
5/28/91 
5/30/91 
615191 
6/3191 

6114/91 
6/17191 

6/18/91 
7/9191 

7/21191 
8/15191 
8/20/91 

8/27/91 
9/3191 

9/18/91 
9/23191 
9123191 

9/30/91 
10128/91 
1114/91 
11121191 

12/16/91 

4/15191 
6/19/91 

6/13/91 
5131191 
5/31191 
5/31191 
6/18/91 
617191 

7/12/91 

II 
6/28/91 

9/9/91 
9/9191 
8/26/91 

915191 
I, 

1019191 
9/25/91 

10/2/91 
1111191 

11/6/91 
5111192 
12120191 

ROSE HILL REGIONAL LANDFILL SITE, SOUTH KINGSTOWN, RI 

ACTIVITY 

Residential Well Field Survey 

Mobilization Activities 
Clearing of Geophysical Lines 

Geophysical Survey 
Existing Well SurveylOevelopment 

Wetland Delineation 

Wildlife Survey 

Staff Gauge and Mini-Piezometer Installation 
Field and Benthic Survey 
Residential Well Development 

Soil Gas Survey - Landfill Temporary Points 

and Installation of Permanent Points 
Round 1 - Environmental Sampling 
Site Surveying Began 

Monitoring Well Installation 

New Well Development 

Landfill Analytical Soil Boring drilling and sampling 
Permeability Test Boring drilling 

Settlement Platform Installation 
Settlement Platforms surveyed 

Round 2 - Environmental Sampling 

Soil Gas Survey - Analysis of Temporary and 

Permanent Points 

Seepage Meter and Mini-Piezometer Readings 
Slug Testing 

Additional Geophysical Survey Activities 

Long Term Monitoring 
Soil Gas Survey - Installation of Residential Points 

and Temporary Point Analysis 



• 

TABLE 2 (Continued). CHRONOLOGY OF THE RI FIELD INVESTIGATION AT THE 

ROSE HILL REGIONAL LANDFILL SITE, SOUTH KINGSTOWN, RI 


DATE ACTIVITY 

1/22/92 1123/92 Soil Gas Survey - Residential and Permanent 
Point Analysis 

1127192 2/5192 Round 3 - Environmental Sampling 
2/19192 2/20/92 Soil Gas Survey - Residential and Permanent 

Point Analysis 
3/20/92 3/24/92 Soil Gas Survey - Residential and Permanent 

Point Analysis 
4/6192 4/15/92 Round 4 - Environmental Sampling 

4/15/92 Settlement Platforms surveyed 
4/21192 4124/92 Soil Gas Survey - Residential and Permanent 

Point Analysis 
5nl92 5113192 Soil Gas Survey - SUMMA Cannisters and 

Reduced Sulfur Analysis 
5120/92 5123192 Artifical Substrate Removal and Benthic Sampling 

5/26/92 6/1192 Round 5 - Environmental Sampling 

9/21193 9123/93 Round 6 - Environmental Sampling 



TABLE 3 LOCATION GROUPINGS USED IN NATURE AND EXTENT, 
ROSE Hll..L REGIONAL LANDFILL SITE 

SURFACE SOn. 
Background Sewage Sludge Area Bulky Waste Area Solid Waste Area Non-Disposal Area 

SS-oI -
SS-02 
SS-14 

SS-11 SS-()9 SS-03 
SS-12 SS-10 SS-04 
SS-IS SS-24 SS-os 

SS-13 
SS-16 
SS-17 

SUBSURFACE son. 

SS-06 (south of transfer station road 
SS-07 (residential) 
SS-oS (residential) 
SS-18 (adjacent to Mitchell Brook) 
SS-19 (near Mitchell Brook) 
SS-20 (near Mitchell Brook) 
SS-21 (near Mitchell Brook) 
SS-22 (near Saugatucket River) 
SS-23 (near Saugatucket River) 

Background Sewage Sludge Area Bulky Waste Area Solid Waste Area 

BH-oS BH-ol BH-06 BH-Q7 [MW-14-o1] 
BH-02 
BH-03 
BH-()4 

GROUNDWATER - MONITORING WELLS 

Background Shallow Overburden Deep Overburden Bedrock 

MW-oI-ol 
(shallow overburden) 
MW-oI-02 
(bedrock) 

MW-I OW-2S MW-03-o3 
MW-D OW-27 MW-04-o3 
MW-m OW-30 MW-07-02 
MW-JV MW-02-02 MW-oS-02 
MW-V MW-03-02 MW-U-03 

MW-02-o1 MW-04-02 
MW-03-o1 MW-OS-02 
MW-04-o1 MW-06-02 
MW-os-ol MW-07-o1 
MW-06-01 MW-oS-ol 
MW-U-ol MW-()9-o1 
MW-12-o1 MW-IO-Ol 
MW-13-o1 MW-l1-02 

MW-12-02 
MW-13-02 
MW-14-o1 



TABLE 3 (Continued). LOCATION GROUPINGS USED IN NATURE AND EXTENT, 
ROSE HILL REGIONAL LANDFILL SITE 

RESIDENTIAL WELLS 

RES #1 - RES #10 

LEACHATE 

Saugatucket River Mitchell Brook 

LE-()2 LE-ol 
LE-03 
LE-04 
LE-05 
LE-06 

SURFACE WATER 

SaugatucketRiver Mitchell Brook unnamed brook unnamed tributary 

SW-()2 
SW-03 
SW-04 
SW-05 
SW-06 
SW-OS 
SW-ll 
SW-17 
SW-18 

SW-07 SW-I0 SW-ol 
SW-09 
SW-12 
SW-13 
SW-14 
SW-IS 
SW-16 

SEDIMENT 

Saugatuc1cet River Mitchell Brook unnamed brook unnamed tributary 

SD-()2 
SD-03 
SD-04 
SD-05 
SD-()6 
SD-08 
SD-ll 
SD-17 
SD-18 

SD-07 SD-I0 SD-ol 
SD-09 
SD-12 
SD-13 
SD-14 
SD-IS 
SD-16 



TABLE.. SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL. SErfEMBERJOCTOllER 1991 (I) 
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T.-\BLE ~ (Con.inued). SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL. SEPTEMBER'OCTOBER 1991 (I) 

UHGEOf 

DEttCTlON LIMm 

MINIWUWMAXlM1J),( 

TafAL COWIUsnau: QaGANlCS (~) 

M' 

M' 

"OlD. 

lANGE OF 

CONa:NTlAnONS m 

NJNIMUM MAXIMUM 

... ,., 
71.7 "., 
ll.l ".. 

SI:.WAGE SLUoa: 

FUQUENCY I.ANGEOF 

.urmt.tETIC CONCEHT1.ATlOHS (1) 

DETIt"TlOl'I (2) AVD..AGE ""I'IIMUM JotAXIWUM lC>CATION 

1$-11 " , I.' 
U-12 " , .. 

" 
" 

" , '" A-II'" 

IULKYWASllo 

FJ.£QUENCY MNGEOf 

or AArTHMl:.I1C COI'IO::I'fT'UTIONS OJ MAXIMUM 

[)E'n.:cnON (2) AVD.ACE t.41NIWUM MAXIM UM LOCATION 

" , ,.. I.' ... , , u .... II.', , 11.0 U.· 1$-tO 

FY.EQUENCY UNGEOr 
.urnUoIlTlC CONCEN'T1.ATIONS (ll 

DF.TEcnON (2) AV9.AGE MINIMlnoC MAXIWVW loc::ATION 

.. IS-I}" 63.' SS~) 

' •.7 ".,'" U-I) 

NON DISPOSAl. AAEA 

FllEQUENC"Y UNGE OF 

or 
DETEcnOI'l m AVD.AGE Io4INI..U... MAXIMUM LOCATION 

n 10.·" 71.· ·" " 
1) 

., 
, 
'" 
...It.1 

OVDAU A>L\ or 
MAXlMUW OVDAll 
LOCATION MAX.tOC 

.,.., 
15-11: 
SS-I) 

1.A...,..a ..."'..-...~D. 


2.'...... #11 ............... 11 ...................... ............ --~ .......................................... ~ . 

....... fII .............--,.... ....... '_..~ ..... _ ............... _ ........ _ ...... 


J.r-........... ____ I........___................ -...- ... ..".........-. ...................... aa.a.o ........ 


".....--- ...............,-..........--.

".n.-a~____ ,_ ... .--l_..... Ia.~ ...... 

·lk~._..I1~ ........-'-..... 


}II" - ,.. ,."..'* 

J _~ .. ....-... tII .......... "-'IW...... IaMNory.-,...Of..~.
-.....,..--.......~. 


, 



TABLE 5 SUMMARY OF CHEMICALS DETECTED IN SURFACE SOIL, APRIL 1992 (1) 
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T\BLE b SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL, AUGUST 1991 (1) 
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• 
TABLE 6 (Continued). SUMMARY OF CHEMICALS DETECTED IN SUBSURFACE SOIL, AUGUST 1991(1) 

BACKGROUND SEWAGE SLUDGE 8ULKY WASIl:: SOLIDWASTI, 

CHEMICAL 

RANGE OF 

DETECflON LIMITS (2) 
MINIMUM MAXIMUM 

RANGE OF 

CONCENTItATIONS (4) 
MINIMUM MAXIMUM 

FREQUENCY 

OF 
DElECfION (3) 

ARTIlfMETIC 
AVERAGE 

RANGE OF 

CONCENTRATIONS (4) 
MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

FREQUENCY RANGE OF 

OF ARTIlfMETIC CONCENTItATIONS (4) 
DElECI10N (3) AVERAGE MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

FREQUENCY 

OF 
DElECI10N (3) 

ARTIlfMETIC 
AVERAGE 

RANGE OF 

CONCENTItATIONS (4) 
MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

OVERAll. 

MAXIMUM 
LOCATION 

AREA 

OF 

OVERAll. 
MAX.LOC. 

GRAIN SIZE (%) 

Clay 

Gravel 

Sand 
Silt 

NA 

NA 

NA 

NA 

3.1 

6.5 

S1.1 
39.4 

2 I 
2 I 

2 I 
2 I 

2 

2 

2 
2 

1.4 

6.2 

71 
22 

0.4 

5.5 

61.4 
14.1 

2.3 

6.8 

79.9 

29.4 

8H-ol (2 - 8 II) 

BH-ol (2 - 8 II) 

BH-03 (16 - 20) 

BH-ol (2 - 8 II) 

1 I 

1 I 

I I 
I I 

I 

I 

I 

I 

NA 

NA 

NA 

NA 

5.5 
8.8 

59.8 

25.8 

8H-06 (6  10 II) 

BH-06 (6  10 II) 

BH-06 (6  10 II) 

BH-06 (6 - 10 II) 

I 

I 

I 

1 

I 
I 

I 
I 

I 

I 

I 

1 

NA 

NA 

NA 

NA 

3.5 

8.1 

60.7 

Tl.6 

BH-07 (4 - 14 II) 

BH-07 (4 - 14 Il) 

BH-07 (4  141\) 

BH-07 (4 - 141\) 

8H-06 (6 - 10 Il) 

BH-06 (6 - 10 II) 

BH-03 (16 - 20 II) 

BH-ol (2 - 8 II) 

BulkyWam 

Bulky Waste 

Sewage Sludge 

Sewage Sludge (5) 

PERMEABILITY (ftldy) 

Hydraulic Conductivity NA 0.0414 2 I 2 0.38 0.162 0.595 BH-03 (16 - 20) I I I NA 0.0408 8H-06 (6 - 101\) I I I NA 0.286 8H-07 (4 - 14 II) 8H-03 (16 - 201\) Sewage Sludge 

• 

NOTES: 


1. Analytical data il preaented in Appendix D. 

2. If all aample detection limita are the aame. a lingle detection limit i. prcacutcd. 

3. Frequency of detection il the number of aamplca with politive Valuel. POlitive valuel include approximated value. and approximated value. Ie•• than 

aample Oetcction limita. Number of aample. include all analyzed aamplca for which analytical value. were reported, lDlieu the aample value was rejected. 

4. Presents the minimum and maximum value. for po.itive detectiOlll. Approximated values and approximated value. leu than aample detection limits 
are also included. A .ingle concentration i. preaented when only one positive detection occurred. 

5. The actual highcat concentration for this chemical wal detected in a background aample. 

• The calculated average il greater than the maximum value. 
NA = Not Applicable 


I =Quantitation i. approximate due to limitation. idcntifiedduring laboratory analy.i. or data validation. 

- Analytc WII not detected in sample •. 


• 




TABLE 7 BACKGR.oUND METAL CONCENTRATIONS IN SURFICIAL son.s 
IN TIlE EASTERN U.S., AND RHODE ISLAND 

EASTERN UNITED STATES (1) RHODE ISLAND (2) 

ARD1IMETIC 
AVElUtGE IlANGE 

(.mgIq) (.mgIq) (JIIIIkI) 

Alumiaa. 5.7 700 to > 10,000 >100,000 

InIa 25,000 100 to > 100,000 30,000 

Calcium 6,300 100 to 280,000 11,000 

Mapcaium 4,600 SO to > SO,OOO 7,000 

Potauium 15,000 SO to 37,000 15,000 

Sodium 7,800 < 500 to SO,OOO 15,000 

Barium 420 10 to 1,500 500 

Beryllium 0.85 <lto7 ND 
ADlimooy 0.76 < 1 to 8.8 -
.Ancnic 7.4 0.1 to 73 3.5 

Cadmium - - -
Chromium 52 1 to 1,000 50 

Cobalt 9.2 < 0.3 to 70 10 

Coppca 22 <lto7oo 15 

Lead 17 < 10 to 300 15 

Mangancee 64Q < 2 to 7,000 500 

Mcn:ury 0.12 0.01 to 3.4 0.24 

Nic:bl 18 <5to7oo 15 

Selenium 0.45 < 0.1 to 3.9 0.9 

Silva - - -
1'baIIium 8.6 2.2 to 23 -
Vuadium 66 <7to3OO 70 

Zioc 52 < 5 to 2,900 300,000 

NOTES: 

- - No dat4 available 

1. Shacklettc and Boemg=, 1984 

2. Boemg= and Shacklene, 1981; data present for one sample 



TABLE 8 SEWAGE SLUDGE CONCENTRATION STATISTICS FROM 

THE 1988 NATIONAL SURVEY AND THE 198040 CITY SURVEY 


Analyte 
NSSS (1) 40 City Survey 

Mean 
Standard 
Deviation Mean 

Standard 
Deviation 

METALS 
Arsenic 

mglkg mglkg mglkg mglkg 
9.9 18.8 6.7 6.59 

Berylium 0.37 0.34 1.63 2.1 
Cadmium 6.94 11.86 69.0 252 
Chromium 119 339 429 441 
Copper 741 961 892 524 
Lead 134 198 369 332 
Mercury 5.22 15.5 2.8 2.6 
Molybdenum 9.24 16.6 17.7 16.7 
Nickel 42.7 94.8 135 169 
Selenium 5.16 7.34 7.3 29.1 
Zinc 1,200 1,550 1,590 1,760 

ORGANICS •• 
Benzene 

ILglkg ILglkg ILglkg ILglkg

• • 1,782 4,273 
Benzo(a )pyrene 
Bis(2-ethylhexyl)

• • 138 472 

phthalate 74,721 598,376 155,585 157,443 
T richloroethene • • 8,139 30,685 
SOURCE: 
NOTES: 

Federal Register, 1990. 
(1) - NSSS--National Sewage Sludge Survey 

• - Indicates that there were not enough 
detected results to determine a mean 
or a standard deviation . 

••  Only those analytes that were detcted 
greater then 20 % of the time are 
listed. 



-- - -
- -- --
-- -- --
- -
-- - -

-- -- - -
-- - -- --

- - -
- - -
- - -
- - --
- - -

-- - -
-- -- -- --

-- --
-- --

- -
- - -

- - -

--

--

--

--

•• 

IlANOE Of 
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VOLAmE ORGANICS - 1Ji&/l) ,....-Tol~ , 
Elbylbcazeoc , 
TatalXy~ ,,"""'""""'- 102-_ 
4-Mclllyl-2-pc8I&Doac 10 
l.l.I-Tric~ l 
I.I-Dic~ l 
1.2·D~) l 
l.l·D~ , 
1.1-1);c............ , 

a....-u.... 10 
v-rt~. 10 
c..... .Di1Nlfilk , 
SEMIVOU.TU.E OROAI'lICS WIL) 
N.....Ac.: 
1-Medoy-'-_ 
1.4w~ _..... 
'-Medoy""'" 
H-Jrfitroeo-4i....propyJaat,iDe 

PI!ST1ClDESIPCBo 

Noee Ddcc," 


METAU - IDfl'Il..TERED (.q1L) 
A.........
....Ct.k__M_ 
.......
'ota..l_ 
A_ 
Bari...c.__krylli__ 

au-lum 
CoboIt 

"-' '-' ......NM:kd 
v_ 

"* 
I«TAU - I'D..TERI!D wILl.... 
Calc.. 

.-~ 

-P.- 

-CoWl 

"'-
NIctcI 

"* WA'ID. QUAUTY PARAMET'I!:RS 
-,,",IL) 
1:)-

Taul OrIaic c.rttc. (..~ 


10 
10 
10 
10 
10 
10 

10 V 
7 II 
7 21 

13 ]] 

22 30., 211 
2 
I 

•
2 

I 

I 
 ) 

1 7 
1 
) II

• 
I 2 

•
I 9 

6 
2 ), 1 

7 11 
7 21 

13 ]] 

22 ,. 
2.. 

11 17 
'2 

I 

•
2 

1 
\ 

0.2 
• 
6•

) 1 

O.OS 
N.-_ 

1.0 
...._I_~("'L11.l 2.' 
Ha.........1L) 
 "ApH NA 
Spcc:iAc c:.o.ductucc ~c_) NA 

-
--" 
-
-
-

1..... 

-
-
-
-
-
22 

-...... 
-,. 
-

,..... 
)),000 

'.900 
2.900 
'.300 
2.>00 


19 

II 

1.1 
'.0 
6.7 
'.0 
26 
17 

1.000 

11 


7.• 
13 

19,000 ...... 
1,100 

',900 

1.300 

-
10 ,., 

1,_ 
-

).6 
1I 

I.l 

-
l.4,. 
6.7 
130 

N0TE3. 
1. AaIIIytic.aI .... il ~ ill A,peedix D. 

2. II all MJDpk clcac.clicM Iilllita IR: tk _c. a .u.clc dw:octioa I.it i. prucaled 
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T\l3lE 9 SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER, JUNE 1991 (I) 

SHALLOW OVERBURDEN DEEP OVERBURDEN 
!'LOW, 

ZONE OffREQUENCY RANOI!:OP i FREQUrncy RANGE OF lov~u 
OF ARITHMETIC coNCENTRATIONS (.() MAXIMUM I Of ARrTlIME11C CO!'{C'ENTRAnONS (4) MAXIMUM MAJC!MUM OVERAll 

DETECIlON (J) AVERAOE MINIMUM MAXIMUM LOCATION DETECTION (J) AVERAGE MINIMUM MAXIMUM LOCATION LOCATION MAX LOC. 

ow-~ Deep OYcrtlwdcaOW-25 
aW-]Q Dc.cp oYcrtMardcD 

OW-21 
OW-lO 

OW-25 Deep Ovutlwdca 
OW-2S OW-25 DctpO¥crtMardea 
OW-25 OW-2.5 Deep Ovctburdca 

OW-)O Deep OYctkrdca 
OW-lO 
OW-lO 

OW-lO Deep Onrtlunka 
OW-JO OW-lO D«p""' 

MW-V 5ba11ow()wcrtNnf,c.a 

OW-lO OW-1O D«p~, ow-X) DcepO'wc......OW-lO 
OW-2j Deep OYcrtNrdcDOw~2.S 

OW-lO Deep OvcrbunkaOW-30 
OW-lO Deep ()YcrbwdcoOW~lO 

OW-25 Deep ()vcttlwdeaOW-25 

OW-2.5 Deep ()Yctbutdea 
ww-v SbaUow 0vert.urdcD 

OW-25 

OW-25 Deep ()YetbunlcaOW~ll D«p0v<__ 
OW~30 OW-30 
OW-JO OW-30 Deep OVctburdcD 
OW~lO OW-lO Deep OvertManka 

OW-1.5 OW-lj Ooep OvertIwdcD 
OW-T1 ow-v Decp OvcrtNnbt 
OW-ll OW-lS Doqt OoI'ctburdca 

OW-25 OW-lS Deep OvertMan:lco 
OW-25 OW-lS Deep OVerbwdcD 
OW-2S OW-15 Deep OVetWrdea 
OW-2.S OW-2.S Dcctt Ovetburdeo. 
ow-v ow-v Deep Overbwdco 

ww-m ShaDott' OrcriNnica 
OW-T1 ow-v D«p""-"" 
OW-2.j OW-2.5 D«p""' 
ow-'l1 ow-v D«p""'- 
OW-25 OW-2.5 DecpOvertlanlea 
OW-lj OW-25 D«p""' 
OW-lO MW-JV !lb.t.Jhwt~D«poY.__

OW-TJow-v 
OW-'25 OW-2S Deep OverlNnlc:aD«p0v<__ 

OW-TTow-v 

OW-lO D«p0v<_ 
OW-2l 
OW-lO 

OW-2S D«p~ 
OW-2S OW-2S D«p~ 
OW-21 OW-2l Dooo~ 
OW-21 OW-2j Dooo~ 
OW-l5 OW-2l D«p~ 
OW-2S OW-2S D«p~ 

IdW-D "11ow~-
OW-lO IdW-IV SboIUowO¥cttMwdea 

OW-21 D«po.._ 
OW-21 
OW-25 

OW-2S D«pa.. 
OW-2S WW-IV SbllIow OKrtNrdca 

ow-v D«po.c_ow-v 

OW-30 OW-lO D«p~ 
ow-~ OW-lO Deep Overbur4co 
OW-2S OW-2S Deep Ovcrbunlca 
OW-lO MW-V !ballO'll o...crbunka 
OW-25 OW-2S Dcq. OvcrlNrdco 

) I) II 7 21 
2 f , 91 120 110.. MW-D 

JI 17 n 
) I) 100 '9 
'f' ".
2 I I H 2 J Il 
I I) 10 1<0 
1/' 31 

- .. 
I I' 13 


1 I MW-V 
 o I ) -- -- " 
) / ) 1>0 ) J 730 
1/ ) 74 I J 120 J 
2 I) 2' 2 J ) J 
1 I ) 31 • J ..
,/ ) 230 ) J 690J 

2 J !O WW-D ) / ) 47 , J 17 

1 I ) 6.7 10 
1 I MW-V .
/ ) -- -- -

1/' 11 21 

- 11 J1/' " .
7 1 MW-V \ / ) 20 !II 

- 1/' 6.7 10 J 

) / ) U,OOO 917 1 22,100 J 

..... I 73,600 J IdW-D 
6V J 20,650 1 MW-m ,/ , IJO,OOO 11<4,000 J 157,000 J 

1.020 ....., MW-D 100,000 ".100 161,000 


If7 6,620 MW-m \ ,/
,/ ,, 2l.OOO '.990 61,000 


) ..... 6.790 MW-JV I ,/ ) J70,<m 1,910 J ~l,ooo 


MW-m ) / ) 9.770 170,000... '.970 ".000 
2.7 MW-D I 2/2 6.7 OJ 1.6 J 

19.5 105.7 ww-m ) / ) 170 .516 J 
,

2.6 ww-m o / ) -- - '"-
19.<4 MW-IV 1/ , <40,0 J.. 

2/' 17 +4.' J 62.5 J130 ww-m i 
2/' 22 ,11.4 :JJ.I 

<4, ..5 75.5 MW-m 
16.1 1 21.0 MW-IV 

I , , 10'7.. 
2/' 120 173 J 1'1 J71.9 J ww-m 
) / ) 1,900 1,020 ] 2.910 J 

l.' D.> MW-m 
.... <4,340 J ww-JV 

2 / ) 67.9 79.0 
2 / ) 19'" )6.7 <45.2 

31.' 210 J WW-IV 
V.9 MW-m 

2 / 2 ,300 64' J 5.'':> J 
\ , / ) 76,000 10,100 11.5,000 

3.<420 '.2JO IdW-D 
31,000 ",JOO J MW-D , / ) 90,000 ".0 137.000 

716 IdW-D , / ) 2>,000 ',0'70 19.100'.'" , / , 190,000 10.2100 _,000 
260 3..>70 IdW-D 

'.<410 '.210 IdW-JV , / , 63,000 S.71O 171,000 
I I , 10 19."- , / ) II ,f'U J 17.910.6 21.5 IdW-D 

IdW-D o / 1 - - '.0,,. ) / 1 1,100 191 2.m J 
1/) 0.21 0.63 

••160 MW-IV 

I / ) 9.27.1 IdW-IV 
39.1 fl.' IdW-IV 2 / 2 31 .9.2 0.' 

) / , 1.1 1.70 ).300.64 2.70 1dW-1 .. ,.2/2 J IlJ 
1.0 IdW-D 1/2 ~:..- - 120 

6 MW-m ) / ) 360 167 67l 
) / , 6.7 6.6 6.'6.1 7.1 IdW-V '" 
) / ) 1..... 710 '.600" 260 MW-D 

Ipproumltc.d valuea ao4 .pproIJIIUtU "'al-.el k.N tbu. 

• I ,
If' 

• f , 

Of' 

o I , 

• f ,
Oil 
Oil 
I I l 
o / , 
o I , 
o / l 
o I , 
o / ,·/ , 
• I II I l 
o / l 
o / , 
I / I 
o / , 

./ 
,/ , 

, 
'/ I
,/ l 

,/ ,
,/ , 
I / • 

• I l
1/' 
1/' 
1/ l 
1 / , 
2 / , 
1/', / .·/ .
1/', / , 

·2 / , 

,, / 
/ 

/ ,,, 
, I > 
o / ,
,/ , 
1/' 

• I ,,o / 
I / , 
3 / , 

, / , 
o / , 
1 I ,
,/ ,, / ,,/ , 
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SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER, SEPTEMBER/OCTOBER 1991 (I)T.-\BLE III 

SHAll..OW OVERBURDEN DEEr OVERBUaoeH BEDKO<::"K. 
PLOW 

BA-OGROUND 

OVERALL ZONEaPRANOE Of fREQUENCY RANGEOP RANOEOPCONCENTRAnONS PltEQU ENCY RANGEDP 

DETECT10tl L..D.t:m ('2) SHAlJ..OW Of ARITHMETlC CONCENTIlAnONS (4) MAXIMUM Or' ARITHMETIC CONCf.NTllAT1OH! <4} MAxtM.UM OP AP.ITHMETlC CONCENTRATIONS (4) MAXIMUM MAXIMUM OVER.All. 


CHD4ICAL MINIMUM MAXIMUM 
 OVDllJaDEI'l IED«OCX DETECllON (J) A,VEJlAGE MD'lIMUM MAXIMUM LOCATION OETEcnoN (3) AVERAGE )..{[HlMUM MAXIMUM LOCAnON DETECTION (3) AVERAOE MINIMUM WAXlMU)r.f LOCATION lOCATION MAX. LOC 

YOLATn..E ORGANICS - (peIL) 
_ 10 


50 
 7 I IS II 2 I ]) WW-,4-o1
1/13 ... 13 )dW-IH)1 Oil MW-I"~l Deep Overt.u.rdea 


Tol.. 10 50 
 1 I U 20 I J 110 MW-14-o1 
 ) I' 1 J ID MW-G4-o3 MW-I,,-ol Deep Overburdca 


EdryIbeuCOt 10 50 

1 J B ... 1 2} MW-ll-ol 

9 115 99 2 1 23 ),(W-(J7-Q1 
 Il ., I J MW-G4-o] MW47-o1 Dc:cp DvtrtM.ardca 

TCllaIXyleoel 10 50 


2 III 17 J 16 MW-II-01 

9/15 Il • 9 WW-(J7-o1 Il '.0 I J 4 J MW-04-o] MW47-o1 Deep Ove"",,*• 


QIotobomzcoc: 10 50 

2/13 '.9 .. J .5 J MW-I1...(1) 

2/15 .s J MW-II-Q1 Il WW-1I-02 Deep OverNrdeao III 
 '.J _ 10 

1 ItS 11 71 WW-I2-Q2 
 Il 36 16 J 120 WW-Oo&-03 MW-OA-03 Bcdtoct 


2-........ 10 50 


I. o I II 


1/15 9 MW-l}-Q2 I I. )() 130 MW-()4-o3 


4-Mctbyl-2-pcatuoot 10 


..o J Il ,. Il ... ] J WW-G4-o1 MW-U-02 Deep (hoerNrdea1 liS 5 J MW-ll-02o 113 
 ",. Il '.2 1 J WW-G4~l tdW-G4-03 Ic4roct 

T~ 10 


T~ 10 
 o I I.So III
,. Il ... ] MW-G4-()3 OW-71 Deep OveriNrdca 


1.1.1-Triclal~ 10 50 


1 I l~ • I '2 I S J OW-TJ
) I 
 o t 13 

Il ... ] MW-O'1-02 MW-f17-02 8c4roct 


1,I-D~ 10 


o 115
o 113 
,. Il 2 J MW-07-02 MW-07-Q2 8c4rock 

1.2-DkWotocdIcac(\oC.ll) to 
o I ISo 113
,. 21l 21 10 79 WW-.Q7-02 ldW-<I7-<l1 -.. 


1,1-DkWorocdaaDc 10 

6 liS 9.7 .. I WW-I"~I2/13 11 :I J )dW-IHJI,. .9 
 1 Il ., 7 J 14 MW~-o2 MW-07-02 Ic4Iroct 


1.2-DicWoroctbaac 10 50 


, { IS 16 WW-O'1-()l2 III ... " I J ] I MW-U-Ql 


1 (IS 61 II NW~ 
 OilDIll MW-<I6-02 Deep "".......
,. 1/1.5 '.1 2 J MW-I,,-ol o Il MW-14-o1 Deep Ovc:rbwdea 

~ 10 50 


1.2-D~ 10 
 o III 

7 115 22 2 J 72 MW-()6-()2 
 I Il l.' • J MW-G4-o3 MW-06-02 Deep Overburdeo 


Via)'l CbIoridc 10 50 

1 III '.7 n MW-11-ot 


o Il OW-TT Deep Overbunka 


Carbc. Ditumde 10 50 


2 f 15 7.> • J \9 ow-n1/13 l .• .5 I tdW-l1-<11 


I Il ... OW-TT Deep Overbunka2 lIS ... .. J 7 lOW-Vo J 13 


WATER SOLUBLE ORGANICS u.,/l.) 
Ac:.,.a..Wc 200 2.000 IS MW-{)4-02 Deep Overburden 

H,N-DMP 50 >DO 

/Il 110 229 I
o 112 

Il 517 1 1.390 J MW-.Q7-o1 MW-07~2 Bedrock
III 79 92 J .596
2 (13 '9 50 I 113 


SEIoIIVOUm.E OROANICS (,.elL) _ 10 

Oil MW-14-01 Dccp o..,erbutdot1:i.6 lIS ... 1 1 1 J MW-14-o1
20 
 1/13 l.' , I MW-Il-Ql

1-__.... 10 

2/15 •. l I J 2 J OW-TJ Oil OW-V Deep OvettJurdeao 113 
 .. o Il MW-II-01 Slaaltaw Overbu.rdco 


1.4-_ 10 20 


\.2-_ 20 

10 20 
 1 III '.2 2 I ).{\V-ll-{)l 3/1S 2 1 MW-lI-02 
.., o I, MW-07-o1 Deep OvcrtNrdca 


~ 10 20 


.. lIS 2 1 5 J MW-07-Ql
1 III l.2 ) I )dW-U-Q1 
 ., I I, • I MW-()4~3 MW-Q4-o3 Bc.dtod
I lIS 1.0 J OW-)Oo , Il1-__ 10 
 o Il MW-!4-()1 Deep Ovett:lutdea 


4-~ 10 20 


2/1S 0.9 1 6 J M\V-14-o1
20 
 o 113 

I Il I I WW-()4-()] MW-I]-()2 Deep 0vutMatdcII 


~~D~_ 20 


) Its l.' 2 J 17 WW-ll-02 '.2o 113 

Oil MW-II-02 Deep avcrbunlea\ 2 115 D.9 1 1 1 WW-ll-02
..•o III
4-QIon,-~_ 

1010 

Oil OW-V Deepo.._ 

1> 

) Its •.5 I J 1 J ow-v
o J 13 
,. Oil MW-13--01 SbaUoW Ow:rtNrdc:a1 113 12.1 ) I )dW-13-Q1 o 115 

I 15 0.7 J MW-ll-<U MW-(J7-oI!)up Ow:rbunIaa
.s lIS 7.• , J 17 MW~~II. 

20 


20 
 o 113 
 '.1 
Oil OW-V Deep 0.._ 


10 20 


10 20 
 1/15 '.7 0.6 J ow-v1/13 5.0 0.' 1 ldW-1 
115 12 36 MW-04-<I3 MW-(N-03 'IcdtoU:
o I ISo J 13 


PPnCIDESwlLl 

_BHC(IJodoac1 0.0>0 O.OS) 
 2 I l 0.02 D.OOH J 0.011 J MW~-02 WW-(J7-02 8cdroct
o /15o I Il- III 0.02 0.003 J MW~-02 WW-(J7-02 Bedrocko /15....... 0.0>0 0.0:5) 
 o III 


III 0.04 0.0035 J WW~ MW-()4-03 8cdroc.k 

I lIS 0.02 0.0021 J 
0.10 0.11 o 115
0/13 

Oil MW-a.z-ol SbIIUcrw Ovt:rburdeII.....~ 0.050 0.0>0 I I 13 0.02 0.00]0 1 


PCBo wILl 
AIwc&or-1260 1.0 1.1 I Il D....... 0.1] J MW-oI-02
1/13 • :.~ \ 115 ~."'9 .. 0.16 J 

WETALS - UNFII...TERED (,.elL)
AI...__ 

J) 13 I 13 1.010 MW-()2-Ql 14/15 20.000 1,44] 96.«10 J MW-07-o1 2 Il ... 1,..cIO 1,570 MW-1H)3 MW-07--o1 Deep Overbunlaa 


'- 12 


16,000 55,60019,100 J 201 J" Il III 41.000 ) ...., 111.COO MW-Ql-<n 15 liS U.OOO 1.910 131,000 MW-O'1-()1 2.100 1.270 .5,010 J WW--o)-o3 MW-07-<11 Deep Overilunka 


Clki-. 20 

31.m 

11 I Il 15,(0) ).>DO 63.100 MW-IHH IS liS 34.000 l.230 91,900 MW-lI-02 Il" ..c I ,000 1.460 J U,JOO WW-07-02 MW-II-Q2 Oup OvertMardea
1S,600 17,200 
13 /1) 1,410 19.300 MW-II-QI UflS 13.000 1.S60 52,000 M\V-14-o1 ./, 2.600 1.I..co 1 ",290 MW-G4-03 MW-t4-o1 Deep Oveft:lurdcoM....llium " .. 1,670 '.000'.770 /........ " !7 9 I Il 15,000 MW-II-QI 14 (IS 36.000 7.660 124,000 MW-14-o1 11.1XX> 10.sao 59,500 MW-II-03 MW-I..c-ot Deep Overbunko
15,400 ',190 ""no 75.100J) .., IIIl 4,+40 n.1OO MW-Il-Ql IlIIS 2<1 JXlO 2.1'10 1l9,OOl MW-14-Ql 11.00;) S,3bO 102,000 MW-f11-02 MW-14-()1 Deep Oveltlourdco 


.........y 25 


POU"Umi III 
 '.110 I,no '.200 /' 
/13 20 74.2 MW-02-o1 1115 2l 104.9 MW-12-02 o " 

A.-co., ", 7 tiS 2l I I 97 MW-i4-<11 1/' 091 I J MW-<l1-OJ MW-I..c--ol Oup Overburde.
II 
 113 I. 1 7 ~ ~ MW-D 


http:1.2-DkWotocdIcac(\oC.ll
http:MAxtM.UM


TABLE 10 (CoDtinued). SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER, SEPTEMBER/OCTOBER 1991 (I) 

BACKGROUND SHAllOW OVERBURDEN DEEP OVERBURDEN BEDROCK. 

PLOW 
RANOE or 

DETECTION l..IMJTS (2) 
CHEMICAL MINIMlJl,f MAXIMUM 

CONCENTRAnONS 

SHAu.ow 
VERBURDENBEDROCI: 

PREQUf]'IICY lANOE or 

or ARIT'HMETlC CONCENTRAnoNS (4) MAXIMUM 
DETECT10N (3) AVEltAOE MINIMUM MAXIMUM LOCATION 

PREQUENCY 

OP 
DETECTION (3) 

RANGE OP 

A.RITHMEJlC CONCENT'ltAnoNS (4) 
AVERAOI!: MINIMUM MAXIMUM 

MAXlMUM 
LOCATION 

PREQUDlCY RANGE OP 

Of' ARIT'HME11C CONCEJ'IfTllA nONS (4) 
DETECTION (3) AVEJlA.OE_ MJNtMUM MAXIMUM 

MAXlMUM 
LOCATION 

0VEJlAU. 

MAXlMUM 
LOCATION 

ZONEOP 

OVEllALL 
MAX. LOC. 

1Iari_ 

BcryUi..
Ca.bi_ 

a.-i... 
Cobok 

"-' 
1.00' 

......-
Mc~"", 

NKul
V-... 
ZiD< 

METAU  PU..TERED (,elL) 

AAaaiDum 

"-
Cakillla-...... ... ........... 
~A_ 
lari_ 
a.ro.i... 
Cobok 

"-, 
Lood .....-
NdzI 
v_ 
ZiD< 

WATER. QUAUIY PAv.wETER.S 

13 

.. 
13 
7J ,. 

I 

0.2 

-(ooo~ 0.0' 
~c.r~ 10 
T.... eq_ c._ """~ 0.' __...,_0.....4..~ 1.0 

........ (00011..) NA 
pH NA 

Spccirtc c:o.duclallcc <"t.mboIIcDI) NA 

,. , 
11 
7 

20 

2' 
21 

..2 

2l 

.. 

III 

17.7 

D.' 
'.010 

D.l 
15.9 

SC.' J 

165 J 

3,ISO I 

11,000 17,300 

1.190 1,750 
15.400 1,21K) 

1.930 1,740 

15.9 

12.1 

3,.561) J 

19.0 J 

.. 
'.2 
200 

11.6 

50 
7.1 

110 

n/ll 
o III 
o 113 

2 113 

7/13 

7 IIJ 
, III 

I) III 
Illl 
6 IIJ 

1/11 

5 III 

0 113 

10 113 

11 I 13 

Il I 13 

6 I Il 

1 I Il 

1/13 
3 III 
7 /13 

o 113 

4 III 
4 III 
o 113 

11 11) 

1/13 

01 U 
1/13 

o /Il 

tIll 
, 113 

4 113 

13 III 

tJ 113 

13 113 

I.. 

1l.4 

17.7 

42.7 

72.7 

3.'" 
0.11 ,. 

72 

100 

17,000 

12,000 
l,2OO 

13,000..... 
12 

0.92 ,. 
'.1 
1.1 

2.'" 
10 

72 

..,.. 
l.1 .. 
'.7 
160 

19.J 290 MW-I1-(11 

2:2.1 S4.5 J WW-()1-(l1 

10.2 4'.0 WW-I 

12.4 104 WW-(l5-()1 

15.7 12.4 MW-Q2-G1 

'201 9,790 tdW~1 

0.22 WW-IV 

19.0 1I.J MW-12-(11 

6.5 101.0 1dW-()1-(1I 

133 J 362 J MW-02-(11 

19 0 J S6.900 J MW-II....()l 

3,110 61.100 MW-Il....()1 

660 I',AOO MW-II-(11 

7.900 73,6IXl MW-II-(11 

11,700 11.AOO MW-I1-(11 

}of. 1 MW~....()J 

1.2 J 2.0 MW-D 

11.2 1S1 MW-ll-()I 

'.3 214 MW-TV 

7.2 300 

11.1 J 6.660 

SO.O 

6.7 J 131 

11.1 J 

7.1 63.9 

".0 J 12.7 

" 231
5.' '.2 
26 ... 

MW-rv 

MW-<l4-o1 

MW-l1-o1 

MW-l1....()l 

WW-V 

MW-02"'01 

MW-12-o1 

MW-I1-(11 

WW-I 
MW....()J-(li 

13 lIS 

2 lIS 
I lIS 
5 lIS 
6 I IS 

9 115 

7 lIS 

15/1$ 

1/1$ 

6 lIS 
10 I IS 

6 115 

I lIS 
II lIS 
IS/U 

IS/U 

tJ/U 
9 I U 

2 lIS 
.. lIS 

1t) 11S 
o IU 

2 /15 

2 I I .. 

1/15 

,14 I 15 

5 I IS 
o 11-4 

] lIS 

1/15 

o 115 
10 115 

7 115 

IS 115 

IS liS 

15 liS 

'10 
21 

'.1 ,. .. 
61 

42 

2.5011 
0.11 

)J 

17 

.'" 
l2 

11,000 

32.000 

'.5011 
36.000 

19,000 

II 

IS 

11 .. 
" 0." 

1.100 
II 

" 
2.l 

26 

'.0 

'" '.7 
.SO 

266 4504 
10.5 J 10.9 

39.9 

17.5 1-41 J 

1-4.0 53 • 

11 5 310 
10.9 )117 

4., 9.995 

0.2' 

26.' 125 
3 J IV 

103 7,360 

132 J 

161 J \\1,000 I 

4.510 ".200 
1,-460 4'.900 

7.9040 146.(0) 

2.21K) 139.000 

120 J 20.4 J 
2 77 

15 3 167 

7.6 '.6 

20.3 26.3 

2.] 

65.1 J 7,390 J 
10.0 31.S 

'.4 J S4 2 J 

IS.' J 117.5 J 
7.0 J 35.0 

lO 166 
6.2 7.3 

50 2.1.50 

MW-07-Gl 
MW-m-Gl 
OW-TJ 

MW-07-Gt 
NW-07-GI 

MW-07-o1 
)r.(W-12-02 
)r.(W-12-02 

ow-v 
MW-m-(ll 
MW-07-(11 

OW-TJ 

MW-(l1-()1 

MW-<YHn 

MW-IHn 
MW-14~1 

WW-14-(l1 

M\V-14-(l1 

OW-30 

MW-14-o1 

MW-ll-0'2 

MW-14-Gl 

MW-G3-()2 

MW-09-01 

MW-I1-02 
M"W-09-01 

MW-09-01 

MW-I"-GI 
MW-14-()1 

MW-14-GI 
MW-()2-()2 

MW-J"-()I 

• I' 
o I' 
o I' 
2 I' 
o I' 
o I' 
o I' 
• /5 

0/5 

0/5 

I /5 

I I' 

o I' 
o I' 
, /5 

, I' 
, I' 
2 I' 

I' 
I' 
I'
I' 

o I'
I'I'I' 
IS 

I IS 
0/5 

0/5 

0/5 

I I' 
o /4 
, /5 

, /5 

, I' 

2. 

'10 

l.' 
2. 

'.1 J 1M J 

43.3 I 1.3SO 

9.' 

11.5 J 

«),000 '.HS J ".400 

1.200 4()4 4.240 

lO.fXX) 10.400 S6.300 

n,ooo '.260 104.000 

47 ~ 0 lOti 

21 94) 

,.. 
'.2 
1.6 

20 J 

'.0 
l.O 

601 J 

2.' 

110 

1.1 ... 
7.' J 

26 J 226 

7.S 12.5 

1.0 1200 

MW-07-Q2 

MW-0t-02 

MW-07-02 
MW-(l3-03 

MW-07-02 
M\II....Q4-()3 

MW-07-G2 
MW417-Q2 

MW-<JI;-{)'2 

MW41-0'2 

MW....Q4-()3 

MW....Q4-()3 

).fW-07-02 

MW-a4-03 

MW-07-Q2 

MW-G7-0'2 

MW417-0'2 

MW-07-G1 

ow-v 
WW-07-()l 
MW-cn-Gt 

MW-cn-GI 

WW-12-<l2 
MW-120002 

OW-17 
tdW-07-o1 

MW-07-G1 
ow-v 

MW-03-()2 

MW-<rJ-ol 

MW-07-G2 
MW-14-o1 

MW-14-o1 

MW-14-o1 
MW....Q4~l 

M\V-14-o1 
MW-ll-02 

MW-(fl-0:2 

MW-IV 

MW-IV 

MW...()9...()1 

MW-l1-ol 
MW-I2-(11 

MW-07-ol 
MW-12~1 

WW~ 

MW-V 
WW-I~-(ll 

MW-I<f-OI 

MW-14-GI 

MW-<T7-()2 

MW-14-o1 

Deep OYcrlNrdca 
Deep (hocrtNnka 

Deep (hocrbunlca 

Doc, Overt-dca 

Deep """"""'" 
Deep O¥crburdc.a 

Deep """"""""' 
Deep OYc.rt:Iurdca 

Deep 0Yc.r1Mdee 
Deep O¥erbunlca 

Deep Ovcrt:..antca (5) 

Deep Ove1'bln1ku 

Bc4roc:k 
Deep Ovcrbunka 

Deep <mrburdca 

Deep OvertNrtka 

Sballow Ovcrbwdca 

Deep <mrbun:kD 

Deep Ovcrbunku 
Bcdroc:k 

Sballow Ovcrburdca 

Sb.Ua.f Ovcrburdca 

Dc.cp Ovcrbunka 

DcqI OvertJurdco 

stYllow Ovcrburdca 

kdroct 
SbaUowOvcrWrdcD 

Deep ........... 
.dow O¥ccbuntc:a 
Docp 0Yc..... 
Deep Ovabanka 

Dccp Ovcrbunka 

BediOck 

Deep OvcrtNtdca 

N01'ES: 

I Aa.lytk.al d. .... ~J,m:~ _ AJIpcDdix D. 
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TABLE II . SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER, JANUARY/FEBRUARY 1992 (I) 

,----------------------------,--.~A~CX~O~R~OUHD~~--,-------~.~HA~llD~W~O~~~mm~EH~---------------,-----------O~~~~O~~~~UOD~EH~-----------------,------------~.ED~~.~OCX~--------------------Tr------------------, 

FLOW 

OVERAll ZONeOpPR.E.QIJENCY RANGEOPFREQUENCY RANOEOf' fREQUENCY RANOEOP 

OP AJU'ilO,CETlC CONCENT1lATJONS (04) MAXIMUW Of AIUTHMETlC CONCENTRATIONS (of' MAXIMUM Of AImlMETIC CONCENTllATIOHS (4) MAXIMUM MAXIMUM OVERALl. 
DETECTlON (]) AVERAOI! MII'llM\IM MAXIMUM LOCATION DETECTlON (J) AVEJiAOE MINIMUM MAXIMUM LOCATION DETECTION (3) AVEllAOE MINIMUM MAXIMUM LOCATION lOCATION MAX. LOC. 

.., II )'(w-II-GI 1 	 J Tl MW-I04-o1 2 I. ... .. 1 'J MW-()4~ tdW-14-o1 Deep OvertMardca
I I' 

,• II 
 I. ,.. • 1 WW-64-03 WW-14-Ql Deep OverlNnlca•.0 1 J ).(W-6'2-GI "12 52 MW-I+-OI
I' 
, I 
 II 29 OW-V 
 I • OW-TI 0..,0.._ 


2 I. '.1 11 S} ),{W-1l-{)1 


I. '.0 IJ 13 t.fW-U-01 
6 	 J 71 OW-V I • '2 I J 2 J MW-G4-Ol ow-V Deep ()yerburdea 


2 I. 11 2 J MW-lI-01 

2' 

•2 II ... 4 J 5 J OW-V 
 o I • 	 OW-TI Deep OvertMardea" I I, ISO J MW-G4-O] MW-{)4-o3 Bcdroek
o I
o I • 
I I 	 I J MW-IJ-{)2 
 o 	I • MW-13-0'2 Deep Overbu.t4ca. 

I • .., 3 J tdW4J7-02 MW-07-02 Bcdract 
o I • 

• 	 I • ..,•o II 
 I • ] I WW4J7--02 MW-07-02 Bc.drod: 


I I • •.2 1 J MW-Il-Gl 

o I • 

I • 21 '11 WW4J7-m t.{W4J7-()2 Bc.clrock, I '.1 I J 9 J MW-07-o1 .., I • 10 204 MW-07-(J2 MW-(J1-O:Z Bcdtoc:k.
, I ,., 2 J 12 OW-lO
I. 	 3 J MW-Il-01 

o I • MW-11-Q1 Sballow OvcdNnlco 


I I • 3 J MW-II-01 


l} MW-l1-o1 o I
..••., 
I' 
o I • 	 ldW-II-Q1 Sblilow Ovclbwdc:oo I 

I I • '.0 5 J MW-04-o] MW-II-02 Deep OvcriNnka 


• 

12 9 J T1 ).(W-Jl-Gl 
 I. II 62 WW-ll-02
2 I' 


o II 
 I I • 10 lo4 MW-07-02 MW-a1-02 1k4ro:k. 

• I • 
 , I 
 •.0 I J I J MW-IO-OI o I • 	 MW-IO-OJ Deep OvcrtM.lrde&l 
• 	 I • 

.., 2 I • 1,440 J MW...(J7-02
2 I. 110 2>11 MW-I+-OI 
 ... ...
o I • 

'.2 1 1 9 J MW-14-o1 
 o I • M'W-I"~1 [)up OYcrbwdeo
... • I
I I • 
 • I • o I , 	 OW-'l7 DcqI OYerbutdea.II' '.0 5 J OW-TJo I • 
o I , MW-II~1 Shlllow Q-.ocrbwdc1l
I I' 2 J MW-II-02
I I • 	 3 J MW-U-ol 


'0 o I • MW-l"~l Deep Ovctbucdea 


I I' '0 , J MW-IJ-QI 


o I , " III 5 1 MW-J4-o1 

o I • 	 MW-II-01 Shallow Q-.octbutdai" 1 J ] J MW-ll-02 

• I • 
I I • •.2 2 1 MW-().4-Q3 MW-oA-oJ 1kdroGk. 


• I • 

o I • 

o I • MW-l:J-01 DeepOvcr1NrdeD 
• I • 

I I. 13 72 MW-13-02 

o I • MW-I"'-QI DeqI Ovcrbw'dc:a
2 I • ,.. 3 J 6 1 MW-14-o1
o I • ,., J, I • •.0 I I MW-{)of~3 OW- T1 Deep Ovcrtxardea
, I. I J 16 OW-V
7 1 MW-03-o1 
 '.12 I' 


I • 3.1 2 1 3 J MW...(J7-c:z MW-a1-Q2 Be.4r«k.
2 I. ..1 • 1 J 1 J MW-14~n
o I • 

o I • MW-I"-ol Deep Ovcrburdca
I I 0.03 0.094 J MW-14-o1
o I • 
I I • 0.03 0.02" 1 MW...(J7-()'l MW-f11-02 Be.4r«k
I I 0.02 0.0051 J MW-07-o1
o I • 
o I • 	 ).(W-Q2-o1 ShalLow OvcrbunIcAo I
1 I • 0.04 ooo~ J 

o I • 	 MW-I,,-ot Deep OvcrilurdcaI I 0.05 0.016 J MW-14-Ql
o I • 

I I O.ZJ 0.01l J MW-ll-02 o I , 	 MW-Il-{)2 Deep Ovcrbwdeo
o I • 
o I • 	 MW-ot-O"l. Bac.qt0uD4o I
0 I .. 
o I • 	 MW-I,,-ol Deep OwcrburdcaI I 0.02 0.0063 J MW-14-o1
o I • 
1 I • 0.04 • 0.0026 J MW-().4-Q3 MW-l"~l Deep O¥crt.deo 


• I • 

I I 0.05 0.0IJ66 J MW-I4-01 


I I 0.02 0.0043 J MW-I.....,l o I • 	 MW-t.f-ol Deep O¥ctbunlca
o I • 
I I • 0.04 0.00].4 J MW-G4...Ql MW-()II-Ql Bcckack
o I • 

•2 I 
 OW-T1 Deep Ovut:lurdcaI 0.04 0.0032 J 0.0066 1 OW-'l70.04 0.0021 J MW-II-OII I' 
 • 	 I • o I • MW-I-Hli Dccp OvcrbwdcaII 0.23 O.OOH J MW-I.f-olo I • 

-- -~.--
510 21.5 MW-<T1-<Jl MW-<i1-ot Deq'I <hCrlNnk.1Io 

• I • 
.1.37.000 In.... 55.100 MW~-QI 23.000 ],050 110.000 MW-<fl-ol • 	 I , 

• I' 79.000 31.450 114.000 MW~-ol 91,000 1l.000 261.000 MW-07-o1 	 lSI "" MW-Ol-ol MW-<i1-o1 Decp OvcrtKlrcka14.000 37.100
• I • 

40,000 9.670 12,>00 MW-07~ OW-V Dc.cp Ovcrburdt.a 
• I • 

.1..1.
30,000 10.190 64.300 MW-Il-QI ..... ,000 5.00 17,600 OW-T1 
• 	 I • 

12.000 6,145 21.SOO MW-II-01 17.000 3.260 ",700 MW-I"-ol 3.000 1.650 ..... MW-04-Q1 MW-I"-QI Dc.cp o...crbutdca.1 . 

• 	 I •• I • 

.1 I 40.000 6.470 106.000 MW-II-{)2 I. 36.000 10,900 5,1.«10 MW-(J'7-Ol MW-\\~ DupOofcftlunkll
, I .....,
21.000 69:700 MW-II-ol 

14.000 6.375 23,'100 M'N-II-ol .1 I ]1.000 4,)40 119.000 MW-,"-ol I, 21.000 1.020 76.500 MW-07-<)2, MW-I,,-ol Oc.cp Ovcrburckll
'I' 
, 

.1. ,..
T10 370 MW-ol-ol 100 41.9 MW-07-o1 I, 171 MW-II--ol MW-07~1 Oup(hocrbW'ckIl
" 10
'" .. 
2.' 
, 

9 1 1 MW-Gl-ol ,I, 2.' I.S J 1l.7 OW-T1 
 o I , 	 MW-0'7-<11 Ot.cp Ovcrbt.wdul 
• 	 I , ,." I I. )). J MW-{11-o1 o I • ow-11 Decp Ovcn:.u.r6u
,I, 30 561 1504 MW-Q7-o1 I I , IJ 0 J MW-<fl-GI Deep OvCrbwdc:1l 

I' 

2. TI. I 51.
I' 	 ". 7 I. 53 531 MW-(Y7-Q1 o I • " 	 MW-ll-Q1 Deep o...crbutdco (5)


'" 22 100 
 " 

UNOE Of CONCEN"TllAno~S 

DETECTION UMrrs (l) s~ow 

CHEMICAL MlHlMUW MAXIMUM OVD.auaDEH _mOO( 

VOLATU.E ORGANICS ~ <HIL) 


10 

T_ 10 


10
...,.-
TaIaIXykaU 10 


""""'"- 2-_ 
10 


10 


"'_1-2-_ 10 

T_ 10 


t.l.1-TricWoroccbaDc 10 


1.2-~1) 10 


1.1-D~ 10 


1.2-Dic.Wotocdwlc 10 


1,>-_ 10 


~ 10 


V"IClolori6o 10 


~o;ood"" 10 


WATER SOLUBLE ORGANICS ValIL) 

N,H-DliO' 50 


SEWIVOLATU...E ORGANICS CJalfL) 

N~ 10 

2-.............._ 10 


1.2-Dicblorokaleoc 10 


J.J-D~ 10 

I .....~ 10 

2-......._ 10 


4-~ 10 

2.4-DiIDc:IhyIpbcao 10 

DicdI)olpMbalak 10 


~1pIoIbo1o" 10 


PEmClDES <-&11.) 
beII-IHC 00' 0.056 
&....-BHC(Ua4uc) 0.05 0.056 

A... ·-DDD 0.10 -0.\1 
.....·-DDT 0.10 0.11 

0." 
0., 0.0.56 

-...- 0." 
0.0023 J 

0.05 0 ..,. 
_ .. 0 

0.10 0.1I 
--"""..- 0.05 0.'" 

0.10 0.11 

0.10 0.11 --~ 0.05 0.0S6 -~ 

METALS - t1HFILTfJtED ~IL)
Aba__ .. 'U,lOO ..33
... In -- 11 
 'l,lOO 13.7'00 
Clki_ 3. " 11,700 20,600 

7.s.o 1,900 

16,400 10,700....- " ..'2 

P  1." no " 11.700 2,m.ri_ 
211 12.' 


Ikt)'lIi_ 'I I 

c.dati_ 

0....... '" 
'01"""'. 



TABLE 11 (CoDIlDued). SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER. JANUARYfFEBRUARY 1992 (I) 

pH 

BAcrOROUND SHAl.l.OW OVER.IIURD~ Df»' OVERBU1U)1!N BfDlOC'J: 
PLOW 

RANGE Of CONCENTRAnONS fREQUENCY RANGE Of OVERAU ZONE Of 

DETECnON LIMITS (2) 

'REQU~CY llANOE Of PltEQUtNCY RANGE Of 

SHAllO"" Of AIlTrliMETlC CONCENTltAnONS (4) MAXIMUM MAXIMUM OYnAu 

CHEMICAL M(NIMUM MAXIMUM 


Of ARJTH)r.CEnC CONCENTRAnONS (4) MAXIMUM or ARITHMETIC CONCaITkAnONS (., MAXlMUM 
OVD.autDEN .[MlOCK 0ETEC110N (3) A VEltAOE MINDdUM MAXIMUM LOCATION l-OCATJOH MAX. LOCDETECTlON ()) AVERAGE MtNlMUM MAXJMVM LOCATION DIITECJ10N (J) AVERAGE MINIMUM MAXIMUM LOCATION 

11 71.200 1),100 WW-0'7~1 Deep OvcrtMaNka19.000 31.450 11",000 M"N-<w-ol I 91,(0) 13,000 261,000 I • 651 37.100 MW-Dl-G)'''.000• I.
92" 11.700 lO,tIOO ".000 10.190 6ot,lOO MW~II..()I CW-2"7 Deep Ovcrtlw_

••
3' .. I.' ".000 5,4]0 17.600 ow-v 9,670 12. sao WW.<rJ-<n 

7.5otO 1.900 
".000• I. " MW-}04-{» Dcqt OvertM&rdcG12.c:ro 6,145 21.500 MW~II-01 lo{W....04-o1I.' 11,000 1.160 ".700 WW-I4-01• I • ·,. '.000 1.MO '.'"J< ]I 16,<tOO 10,700 MW-II-02 Dcqt OvertNt4eo2'.(0) 69:700 MW-II-01 ".000 6."70 106,000 WW-II~ 36.000 10,900 51.100 MW.<rJ-<n• I • ' . ..0

7' 130 11.700 2,lXl 1",000 '.m 21,700 ).f\1/-U-ol MW-14~1 Occr OvcrtJwdca• I 3UXX) '.3<0 119,000 W\V-14-o1 ·" 21,0IXI 1,020 76,SOO MW.<rJ-<n• I • " ·, ,.., .... 50'I MW-0'7-Q1 I>ccp Ovcrbw-dca213 12.' 110 .... )70 M\V.-4Jl-ot I • J< 7.0 17.7 WW-ll-<r3MW-01~l• I. ·,8c.rylli_ S.11 5.7 2.' 9.2 J ),,{w..())..()) o I • MW-07-GI Dcqt Ovcrburdca1..5 J 1l.7 OW-T1• I • 
CadaaiUlil o I • OW-V Dcqt Ovcrburdca 

Cat-.i.. 


• I 5.0 33 I J )dW-0'7-o1 o I • ,. ., .51.S MW~~1 Dcqt OvcrtMudca 

Cold 


2 I • 7'-1 J 51.6 MW....Q4~l " lO S.6 J 1$04 WW~-ol '.5 13.0 I ·, 
2.1 

WW-12-02 Dcqt OvcrWrdca (5) 101 7 I 17 .5,] 53,1 WW~-o) o I •22 10.0 31.6 MW-G4-o1• I • 
~ WW-07-01 Dup OvcrtIut4eG...115 5 I 67 19,5 J 367 WW-0'7-o, o I •3 I • JI 33.1 J 13.3 1 MW-G4-Q1 

OW-27 Doco 0.._Lead , ,3 I. 29 19.1 J .510 MW...()4-{n 29 IS,,) 141 aw-77 o I • 

1.600 113 WW-G4-0t Sbadow OYCrtIunb2.... 290 5,610 MW-07-o1 22 I 6S1'.600 2,510 9.130 W'W..()4-01• I • • I • • I •.............,.  0.2 ow-v Occr o...crburdcao I 3 0.13 0.29 OW-V o I I 
MW.<rJ~1 Doco 0.._N..... 300 I • 3.5 1.0 MW-04....(J3" I • 30 6.0 99.04 ldW-<J7-01193 34.1 MW..()4-o\ 

Vaudi_ MW-07-01 Deep Ovcrtlurdca 
Zlo< II 

36.3 I • 3.0 16 MW.<rJ-<n 
• I. " 272 67.2 J MW-G4-o1 lO 3.7 142 J WW-0'7-Gl• I • • I. .,. OW-V Deep OvcrtM&rduIJ9 ..." 7Jl J I I • 5.' 1)2 J MW-It-036 , I 2.5.7 J 6.320 OW-TlliD MW-G4-o1• I • 

WETAU - I'lLTERED <-elL) A_ .,.... II' 750 MW-U-03 WW~-OI SbaUow O¥crtMatdce..I I • .30 1.610 MW-G4-o1 I I I III... 66 

--
35 ow-V Dc.cp Ovcrtlurdcam J .1.1 J 7 I I ROO':) 20.9(0) 101,000 J OW-77".000 7.. J .51,000 MW-ll-ol 200 11" J 3tO J MW-<JJ-<JJ

• I • • I •<:ok_ MW-ll-02 DU9 ()'ferbut4ea5,0]0 19,sao ><.000 9,.570 57.300 MW.<rJ-<n25.000 1.770 60.900 MW-II-{)I II' 41.COO 4.220 11,100 MW-IJ-ol 
• I •......... ..92 


MW-l+-01 0Up OvetbullieaJ2,COO 1.jS(l .... :zoo WW-l,,-ol132 I .... 7.100 2,]9~ 11.400 MW-II-{)I 2.... 5.51 ".050 MW-<l<-<»II'• I • • I • 

-
J< 12,04(]0 MW-II-02 DupOve~36.000 10,600 61.300 ldW.<rJ-<n••920 11.000 SSlO ...... MW-ll-ol I I I )9,00':) 7,'" 107.000 WW-lI-ol ·• I. ,. • I • 
76 MW-J"-OI Deep ()'felbwdeo2,390 1,910 22.000 1.020 79.SOO ldW.<rJ-<n25.000 600 116.000 W\V-l<4-o1•. lOIl 2.015 ",.sao MW-Il-01• I • • I •• I I
" OW-Tl Deep ()'fcrburdea.o I • I I I 31..5 OW-V o I • ""'  " , I • MW-II-Ol Deep ()'fcrtIutdcG31.3 246 MW-Il-ol 2 I • 26..II) 39.9 222 '" 0 69.0• I I~ Ow-v Deep Ovcrtlwdea 

Cold 
o I • I I • ... 16.6 JI I I ,. - III J OW-V 

MW~ Docoo.._ 
~ 

o I •I I • 5.' ... 2 I I .., 1.7 13.• MW~ 

MW-ID--Ol I>oe9 Overt.utdeDo I • 1.1 3.3 WW-IO-al o I • v_ 
 • I 1 

),{W-{W-Qt Shallow Ovcrbunlca........ 
 159 ".2 1.335 5.290 I I I '.500 II." l.as5 MW-)~ 3 I • 190 Sj,l 5-472.'"• I • -...,. 0.2 o I • o I I 2 I • 0.11 0.23 J 0.29 

N..... OW-V DccpOvc1tNtdc:a 

I I • 2.0 3.7 

o I • , I I • 102 J OW-T1 o I • 
WW-I..-ol Deep Ovcrburdc:a2' I 2.1 " 4.0 9.3 MW-'C-ol I I • 2.' 2.1 

z-. II MW~-o1 Sba1lcrw OvcrburdcaI I • 7.' 13.7 3 I 7 7.7 9 J 12.0 MW-07-o1 o I • 

WATER QUALlTY PAlAJdEI'ERS 

o I • -co.JI.J I I I 1.1 o I • 
CpoWc _0-... 
T-a..-~!>ooIlJ 0.5 74 10 220 MW-I4-01 3 I • IS 6.' )4 WW-G4-Ol WW-l.....ol DCIe:p O¥crt.nleoIS II 52 2J lOS MW-I1-o1• I • • I I 

II '.7 39 1 MW-Il-02 I I • ... 17 MW-<M-<13 MW-I>4! Doco~-o.na-CoIo/LJ I I • 5.7 I. I MW-IH)I 
• I • 

.10 35 119 MW-1c-01 110 31 211 WW-lJ7-02 WW-I4-01 Deep 0wc:rtNrdca-CoIo/LJ HA 71 59 51 249 MW-Il-01 • I •• I • • I • ''''HA ... t." 6.9 WW-04-02 1.1 6.2 11.2 MW--47-GZ MW~-0'2 8cdnxt•.2 7.1 6 6.' MW-o.t-ol • I •• I • • I •Spocl/lc~_ HA • ,0 IlS 1.100 WW-l1-G2 600 1)0 1..503 MW-07-Q2 MW-ll-ot 0.., Ovcrt:Matdea.. 150 2*) l.lOO MW-II-ot 
I " • I •• I • 

NOT1!3, 
I. "-I7tia1.tII .. ,......,._....,...u.D. 

"to It aU ~~:$C.Uoc. \Dib l\ft" _. I"k**tioe liatil 11 ptUCII&OCl. 


:S. p~ oI ...tioa &a It.c __ (If ...... wida poeiliw va... Poeitivc ...11uu _I.... 'PPfOxilDa1e4 valuct ud epproma.atc4 vllue. Ie.. th&a 


.... *'"tioIIliatiIa. "_ber ol...,au _ ... aU 1III.tyu4 _pic. (or wbieb __Iyt;c11 "'11•• WCft rcpottcd. WIkaI tbt aampk 'fIluc ...... rejec:t.t.d

•. ~* ........... u... ...a" for potiti'IC ddc.ctiool. Appnz.-..," ....... ud .pproAiauIcd "'Iluc. Ie.. tAu _pic ck:lcetioa IUDiu 
aft .IIG iKludc4. A,,1e cooeallnUca i. pre..wI wa.e. ooIy ODe poeili ...c dcu.c';' oetuned. 

S. Tbc ac.:_IIaic~ co.ccalntH. lot" tbi. ca.c.'eal ...... cIet.oclcd ID • bacqrOUDd aampk . 

• TtIc. uklila," annie 111JU1U IbM 11K ID.J.UDIIIII vthae. 
NA z NOI Appliublc 

J - Qu,utitlltioa i. &ppfvum.l~ ~ 10 lim'l.ltiODI icktKified dwuIc l.Ibonlory UWlIY'I' Of.1.I v.hdlooa 
-- Aaaly\c ...... DOl ~IU '" _pie' 
R • All _pie ....Iuc:• ..-ere reJCC.tc.d 

http:SHAl.l.OW


TABLE 12 SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER, APRIL 1992 (I) 

-

DEEP OVEIlBURDEN aEDROCXJAcroaoUN'D 
I'UlW 

OVERALl. ZONE 0,J.ANOE or COHC&lTR.AnONS PREQUEN'C'( RANOEOPFIlEQUEl'lCY RANOEOP FREQUENC'( RANOEOP 

DETECTlON LIMITS (2) SHA1J..OW OF ARfTI{)ofET1C CONCENTRAnol'fS (4) MAXIMUM Of ARITHME11C CONCENTlt.A11ONS ("') MAXlMUM MAXIWUW OVER.All 

CHEMICAL MINIMUM MAXIMUM 


or AR1THJrdETJC COHC'flIT1ATlONS ("') MAXIMUM 
LOCATION MAJ{. LOC. OVOIUlOEN IEDl.O<X OETECnoN (l) AVEJt.AGE MD'llMUM MAXlMtJ),of LOCATION DETECTlOH (3) A.VDAOE MINIMUM M,AXlMUW LOCAT\ONDE.TECl1ON (J) AVERAOE MDilMUM MAXIMUM lOCATION 
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TABLE 12 (Continued). SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER, APRIL 1992 (I) 

RANOE Of 

DI!TP.C'T1OH LIMITS (2) 

CHEMICAL MlNDo{UM MAXIMUM-
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CONCI!NTR.ATlONS 

SIW.LOW 
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PJtEQUENCY RANGE Of 

Of AJ.IT'HME1lC cotfCENTRATJONS (4) .... AXlMtJ),I 

D£rECTIOH (3) A VEIlAOE MIHIIdIJW .....xn.ruw LOCA TIOH 

PREQUENCY 

OP 
DETECTION (l) 

DEEP OVEllBUR.DEN 

RANGEOP 
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SUMMARY OF CHEMICALS DETECTED IN RESIDENTIAL WELLS, JUNE 1991 (1)TABLE 13 

RANGE OF 

DETECTION LIMITS (2) 
CHEMICAL MINIMUM MAXIMUM 

FREQUENCY RANGE OF 

OF ARITHMETIC CONCENTRATIONS (4) MAXIMUM 
DETECTION (3) AVERAGE MINIMUM MAXIMUM LOCATION 

VOLATD..E ORGANICS (J.!gIL) 
Ethylbcaz.co.c 1.0 
o-Xylmc 1.0 
Tric.hJ.0I'0CthaIe 5 
1,I-Di.chloroc::thaDoc 1.0 
Chloroc:thme 1.0 
Carbon Dilulfide 1.0 

SEMIVOLATll.E ORGANICS 
NoneDctcc:tcd 

PESTICIDESIPCS. 
NoneDctcc:tcd 

METALS - UNFILTERED (J.!gIL) 
Aluminum 10 27 
Iron 7 18 
Calcium 7 28 
Magnesium 13 33 
Sodium 22 30 
Potauium 42 251 
Barium 1 2 
Copper 3 11 
Manganese 1 9 

METALS - FILTERED (J.!gIL) 
Aluminum 10 27 
Iron 7 18 
Calcium 7 28 
Magnesium 13 33 
Sodium. 22 30 
Potauium 42 251 
Antimony 11 17 
Barium 1 2 
Copper 3 11 

MIDI 1 9 
Nicbl 4 6 
Ziu.c 3 8 

WAlEil \J.Ui\Li.Tf PAR.AMETERS ~-...... 

I I 9 0.60 1.4 RES#3 
I I 9 0.53 0.8 J RES#3 
1 I 9 2.0 2 J RES#9 
1 I 9 0.79 3.1 RES#3 
1 I 9 0.56 1.0 RES#3 
1 I 9 1.8 12.0 RES#3 

2 I 9 100 294 J 470 J RES#3 
5 I 9 9,300 180 J 81,000 ] RES#3 
9 I 9 8,500 4,670 17,800 RES#3 
9 I 9 2,000 1.190 4,580 RES#3 
9 I 9 12,000 5,890 31,400 RES#7 
9 I 9 2,000 619 7,470 RES#4 
6 I 9 12 5.8 44.3 RES#4 
2 I 9 14 11 J 58.6 RES#9 
6 I 9 1,200 21.4 J 3,100 J RES#3 

1 I 9 41 175 RES#4 
2 I 9 3,400 TI4 30,000 RES#3 
9 I 9 8,700 4,890 18,500 RES#3 
9 I 9 2,000 1,030 4,890 RES#3 
9 I 9 13,000 5,320 32,500 RES#7 
9 I 9 2,000 491 7,420 RES#4 
3 I 9 8.2 8.6 J 14.1 RESI6 
3 I 9 11 18.6 41.2 RES#4 
3 I 9 8.5 7.7 29.6 RES#4 
7 I 9 1,100 11.6 3,100 RESlI 
2 I 9 3.4 6.9 8.0 RES#9 
1 I 9 13 57.3 RESI2_. -  .~. -

Sulfide (mgIL) 0.05 
Cyanide Not Dctcc:tcd 
Total Organic Carbon (mgIL) 1.0 
Bioc:hcmic:a1 Oxygen Demand Not Dctcc:tcd 
Hardncu (mgIL) NA 
pH NA 
Specific Conductance (J,unha./cm) NA 

9 I 9 1.6 0.45 3.70 RES#3 

I I 9 1.1 5.6 J RES#3 

9 I 9 29 17 63 RES#3 
9 I 9 6.4 5.9 7.8 RESK7 
9 I 9 240 95 520 RES#4 

NOTES: 
1. Analytical data iI prcaented in Appendix D. 
2. If all sample detection limitI are the ume, • Bingle detection limit is preacatcd. 
3. Frequency of dctcc:tion iI the number of samples with positive values. Positive values include approximated values and approximated 

values leu than sample dc:tcction limitI. Number of samples include all analyud samplca for which analytical values were reported, 
unlcu the sample value wu rejcc:tcd. 

4. 	Prcscnu the minimum and maximum values for positive detections. Approximated values and approximated values less than sample 
detection limiu are allO included. A lingle concentration is prcacnted when only one positive detection occurred. 

• The calculated average is greater than the maximum value. 

N A =Not Applicable 

J = Quantitation is approximate due to limitations idcntified during laboratory an.aIysis or data validation. 

- Analyte was not detected in samplca. 




TABLE 14 SUMMARY OF CHEMICALS DETECTED IN RESIDENTIAL WELLS, 
SEPTEMBER/OCTOBER 1991 (1) 

CHEMICAL DETECTION LIMIT 

FREQUENCY RANGE OF 

OF ARITHMETIC CONCENTRATIONS (3) MAXIMUM 
DETECI10N (2) AVERAGE MINIMUM MAXIMUM LOCATION 

VOLATILE ORGANICS - 524 (JigIL) 
Bcazcac 1 
ToI_ l 
Ethylbarz.cD.e 1 
T ri.chloroetbaloC I 
trana-I,2-Di.c:hIoroctbmc I 
I, I-Di.c:hlorodhaDe 1 

WATER SOLUBLE ORGANICS O£gIL) 
N,N-DMF SO 

SEMlVOLATll.E ORGANICS O£gIL) 
4-Mcthylphenol 10 

PESTICIDESIPCBI 
Nooc Dc:tcctcd 

METALS - UNFll.TERED (JigIL) 
Aluminum 13 
Iron 6 
c.Icium 20 
Magncaium 26 
Sodium 13 
Potauium 442 
Barium 1 
Copper 4 
Manganeae 2 

METALS - Fll.TERED (JigIL) 
Iron 6 
c.Icium 20 
Magncaium 26 
Sodium 13 
Potuaium 442 
AutimoDy 2S 
Ancnic I 
Buium I 
Manpnac 2 

WATER QUALITY P~R.S =-
Sulfide Not Detec:tCd' 
Cy8--\de Not DctectccI 
Tota.. '.~ Carbon (mgIL) 0.5 
BiochC1. .... Oxygen Demand (mgIL) 1.0 
Hardneu \mgIL) NA 
pH NA 
Specific Conductance (Jimboslcm) NA 

1 I 9 0.53 0.8 J R.ES#3 
2 I 9 0.91 0.6 J 4.1 J R.ESI7 
I I 9 0.46 • 0.1 J R.ESI7 
2 I 9 0.62 0.6 J 1.S R.ESI2 
1 I 9 0.48 • 0.3 1 R.ES#4 
1 I 9 0.66 1.9 RESN3 

2 I 9 21 • 1.9 1 14 1 RESN3 

1 I 9 II 63 RESN3 

1 I 9 94 552 J R.ES#3 
6 I 9 7,000 160 41,700 R.ESI2 
9 I 9 11,000 3,220 23,400 R.ES#4 
9 I 9 2,000 708 4,520 R.ES#3 
9 I 9 11,000 7,110 17,700 RES#9 
1 I 9 860 4,010 R.ES#3 
2 I 9 5.5 15.2 20.7 RES#S 
2 I 9 16 51.8 58.4 R.ESI2 
7 I 9 810 2.6 3,100 RES#1 

4 I 9 230 117 I,OSO RES#1 
9 I 9 11,000 3,210 23,000 R.ES#4 
9 I 9 2,100 757 4,550 R.ES#3 
9 I 9 11,000 6,870 16,800 R.ESI9 
1 I 9 920 3,880 RESI3 
2 I 9 18 28.4 32.4 R.ESI9 
1 I 9 0.56 1.0 RESI3 
1 I 9 3.9 19.7 R.ES#S 
6 I 9 780 8.4 3,160 R.ESlI 

~ - -

7 I 9 3.5 0.8 17.7 J R.ES#3 
I I 9 3.0 22.0 RESI3 
9 I 9 35 11 67 R.ES#4 
9 / 9 6.7 5.8 7.5 R.ESI7 
9 I 9 120 55 180 RESI3 

NOTES: 
1. Analytical data iI,prcacnted in Appendix D. 
2. Frequency of detection iI the number of aamplCl with ~itive valUCI. POlitive ValUCI include approximated valuea and approximated 

valUCI lcaa than aample detection limiU. Number of aamplCl include all analyzed aamplCl for which analytical valUCI were reported, 
wcaa the u.mple value wu rejcc:tcd. 

3. Pre.cnta the minimum and maximum valuCi for ~itive detectiOlll. Approximated valDCI and approximated valuealcaa than sample 
dctcction limitI are allO included. A lingle c:onccntration iI preaented when only one ~itive detection occurred. 

• The calculated average iI greater than the maximum value. 

NA = Not Applicable 

1 = Quantitation iI approximak due to limitationa identified during laboratory analYlii or data validation. 

- Analyte wu not detected in aamplea. 




TABLE 15 SUMMARY OF CHEMICALS DETECfED IN RESIDENTIAL WELLS, 
JANUARY /FEBRUARY 1992 (1) 

CHEMICAL DETECTION LIMITS 

FREQUENCY 

OF ARITHMETIC 
DETECTION (2) AVERAGE 

RANGE OF 

CONCENTRATIONS (3) 
MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

VOLATILE ORGANICS  (}£g/L) 
Acetone 5.0 

WATER SOLUBLE ORGANICS 
NoneDctcctcd 

SEMIVOLATILE ORGANICS 
None Dctcctcd 

PESTICIDES (}£g/L) 
Did.drin 0.10 
EndrinAldchyde 0.10 
Endrin Ketone 0.10 

PCBs 
None Dctccted 

METALS  UNFILTERED (}£g/L) 
Aluminum 20 
Iron 11 
Calcium 39 
Mapcaium 49 
Sodium 38 
Potuaium 130 
Manganese 1 
Mercury 0.2 
Zinc 4 

METALS  FILTERED (}£g/L) 
Iron 35 
Calcium 92 
Mapaium 69 
Sodium 34 
Potuaium 76 
MangIlDClC 1 
Zinc 11 

WATER QUALITY PARAMETERS 
Sulfide Not Dctcctcd 
C7;mide Not Dctcctcd 
Totd Organic Carbon (mg/L) O.SO 
Bioc:hemiaIl Oxygal Demand - Not Dc:tcctcd 
Hardneu (mg/L) NA 
pH NA 
Specific Conductance (}£mho.lcm) NA 

1 I 3 1.9 • 

1 I 3 0.03 • 
1 I 3 0.07 
1 I 3 0.07 

2 I 3 22 
1 I 3 260 
3 I 3 12,000 
3 I 3 2,200 
3 I 3 310,000 
3 I 3 910 
2 / 3 330 
1 / 1 0.46 
1 I 3 56 

2 I 3 87 
3 I 3 12,000 
3 I 3 2,100 
3 I 3 20,000 
3 I 3 900 
1 I 3 310 
1 I 3 8.7 

. 3 / 3 - 9.8 

3 I 3 38 
2 I 2 7.2 
3 I 3 190 

0.6 J 

0.002 J 
0.10 J 
0.10 J 

20.0 36.6 
742 

7,390 14,400 
2,110 2,220 

12,300 891,000 
572 1,220 
4.1 978 

0.46 J 
165 

94.2 J 149 J 
7,310 15,300 
1.970 2,240 

12,300 24,900 
724 1,220 

932 
15.1 

- S.3 - - -i-2 

27 4S 
6.1 8.3 
165 220 

RES#8 

RES#? 
RES#7 
RES#7 

RESlI0 
RES#8 
RESlI0 
RESlI0 
RESlI0 
RES#8 
RES#8 
RESlI0 
RESlIO 

RES#8 
RESlI0 
RESlI0 
RES#7 
RES#8 
RES#8 
RES#8 

~ 

RESlI0 
RESl10 
RESl10 

NOTES: 
1. Analytical data is preaartcd in Appendix D. 
2. 	FreqllCDC)' of dctec:tion is the number of umples with ~itive vl1ues. Positive values include approximated values and approximated 

values leu than aample detection limits. Number of aamples include III anslyzed aamples for which analytical values were reported, 
unJeu the aample vl1ue wu rejected. 

3. 	Preaenta the minimum and maximum values for positive dctcctiona. Approximated vl1ues and approximated values le11 than sample 
detection limita are 1110 included. A lingle concentration is presented when only one positive detection occurred. • The calculated 
average is greater than the maximum value. 

N A = Not Applicable 

J = Quantitation is approximate due to limiWiona identified during laboratory analysis or data validation. 

- Analyte wu not dctcc:tcd in aamples. 




TABLE 16 SUMMARY OF CHEMICALS DETECTED IN RESIDENTIAL WELLS, 
SEPTEMBER 1993 (1) 

CHEMICAL DETECTION LIMITS 

FREQUENCY RANGE OF 

OF ARITHMETIC CONCENTRATIONS (3) 
DETECTION (2) AVERAGE MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

VOLATILE ORGANICS - 524 (J4glL) 
Bromodichloromcthane 1.0 

WATER SOLUBLE ORGANICS 
N one Detected 

SEMIVOLATILE ORGANICS 
None Detected 

PESTICIDES (pglL) 

None Detected 

PCBs 
N one Detected 

METALS - UNFILTERED (pg/L) (4) 
Aluminum 31 
Iron 8.0 
Calcium 200 
Magnesium 114 
Sodium 183 
Potassium 796 
Barium 6.0 
Copper 3.0 
Lead 3.0 
Manganese 2.0 
Zinc 7.0 

METALS  FILTERED (pglL) (4) 
Calcium 200 
Magnesium 114 
Potassium 796 
Arsenic 3.0 
Barium 6.0 
Copper 3.0 
Manganese 2.0 

WATER QUALITY PARAMETERS 
pH NA 
Specific Conductance (pmhos/cm) - NA 

3 I 3 1.0 1.0 J 

1 I 7 49 90.6 
1 I 7 120 203 
I I 7 4,712 • 3,520 
1 I 7 1,124 1,450 
I I 7 7,977 • 7,030 
I I 7 708 1,140 
1 I 7 4.3 8.5 
I I 7 34 142 
I I 7 2.3 7.0 
3 I 7 461 30 2,120 
1 I 7 4.4 10.1 

1 I 7 4,770 • 3,455 
1 I 7 1,114 1,415 
1 I 7 677 1,130 
1 I 7 1.8 3.6 
1 I 7 4.4 7.6 
1 I 7 26 116.5 J 
3 I 7 454 30 2,070 

7 I 7 6.6 5.70 8.24 
7 I 7 108 66 150 

RESK7 

RES#II 
RES#II 
RES#II 
RES#ll 
RES#11 
RES#11 
RES#11 
RESlit 
RES#9 
RESN6 
RES#9 

RESlit 
RESNll 
RES#11 
RES#5 
RES#ll 
RESNII 
RESN6 

RESK7 
RESIIO 

NOTES: 
1. Analytical data is presented in Appendix D. 
2. Frequency of detection is the number of samples with positive values. Positive values include approximated values and approximated 

values less than sample detection limits. Number of samples include all analyzed samples for which analytical values were reported, 
unless the sample value was rejected. 

3. Presents the minimum and maximum values for positive detections. 	 Approximated values and approximated values less than sample 
detection limits are also included. A single concentration is presented when only one positive detection occurred. * The calculated 
average is greater than the maximum value. 

4. Includes analysis of antimony at lower detection limit. 

N A = Nat Applicable 

• = The calculated average is greater than the maximum value. 

J = Quantitation is approximate due to limitations identified during laboratory analysis or data validation. 
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L\BLF I" SUMMARY OF CHEMICALS DETECTED IN SURFACE WATER, JUNE 1991 (1) 

SAUGATUCKET RIVER UNNAMED TRIBUTARYMITCHELL BROOK UNNAMED BROOK 
WA'ID-IOOY 

J.ANGQ'F OVUA/..L ASSOC. WITH FH.QV£NC"Y aANGE or .UQUl:::N'CY lANGE Of f'UQUENC'I' fP.£QUENCY 

Dl:.TtCllON uwrrs (2) MAXIMUM OVDAllOF AJ.fTHM£TIC CONCEI'n"J.ATIcmS (.) MAXIWUW OF CONcrN~OF CONQ:I'oIOF .wrmcrnc CONCE/'iT'a.ATIONS (.) WAXINUM 
C>IE.WIO.L NINIMUM DETECflON ell AVDAGE MINlMUM WAXIWUM LOCAnON LOCJt.TION WAX LOCOETEcnQN (1) AYDAG< M\HlMUM WAXIW\JM COCA.".". tlETl:C110N ()) TkAnONS l.OCATIO,," DLi'ICllON OJ n.o.nON$ LOCAnONWAX''''''' 

VOLATILE ORGANICS - u<gIl) 
IIcaz.cDc 	 5 0 /6 - - -  SW-12 Mit~bd1 Brook. 
TotaIXyl..... 

o / I -  0 / I - I / 6 2.6 3 J SW-12 
5 SW~5 Sau garucket 


Cblorobcazcae 

o / I - I / 6 36 9 SW~5 I / 6 3.4 & SW~7 0 I I - 

0 /6 -- - - -5 o / I -  SW-12 Mitc:hc.IJ Brook 
1,2-Dicbloroethcnc(.otaI) 

0 / I - I / 6 2.4 . 2 J SW-12 
5 0 /6 - - -  SW-14 Mitcbcll Brook, 


Cbloro«Iw>o 10 

I / 6 2.& 4 J SW-14 0 / I -  a I I - 

a / 6 - - -  0 / I -  SW-12 Mitchell Brook 

e..- DiouJfidc 5 


I / 6 5.2 6 J SW-12 0 / I - 
4 /6 4.5 4 J 10 J SW~8 SW~ S4ugarucketa / I -  0 / I - I / 6 2.2 . I J SW-09 

SEMIVOLATILE ORGANICS u<gll) 
bi0(2-Ethylh<xyl)pblholat. 10 0 /6 - - -  SW-09 Mitchell Brook 

PESTICIDESIPCB. 

o / I -  0 / I - I / 6 5.5 & J SW-09 

N_~ 

METALS - UNFILTERED u<gll) 
Aluminum 10 27 SW-12 Mitchell Brook 

lroa 7 18 


I / I 2n J SW-{)II /6 39 88.5 I SW-<l2 5 / 6 480 177 I 968 J SW-12 0 / I - 
SW-12 Mitchell Brook. 

Calcium 7 28 
6 /6 6,500 234 34,600 SW~5 I / I 3,250 J SW-{)II / I 5,140 J SW-IO6 / 6 14,000 547 I 65,000 J SW-12 

I / I 2,980 SW-{)I SW-{)5 SauglltUcbt 

MapcliulD 13 33 


6 /6 8,500 3,950 27,100 SW~5 1 / I 1\,100 SW-IO6 / 6 1,000 2,430 23,200 SW-12 
I / I 1,010 SW-{)I SW-{)5 Saug&ruc::kct 


Sodium 22 30 

6 /6 3,500 1.270 12,900 SW~ I / I 2,680 SW-IO6 / 6 2,300 960 7,380 SW-12 

SW~5 Saugar:uckctI / I 6,140 SW~I6 /6 17,000 7,900 59,900 SW~5 I / I 9,930 SW-IO6 / 6 12,000 6,550 35,300 SW-12 
PotaMium 42 251 SW-{)5 Saugatucbt 

Anci<: 2 4 


6 /6 8,500 m 45,000 SW~5 I / I 1,050 SW~II / I 2,970 SW-IO6 / 6 3,000 650 11,600 SW-12 
SW-{)5 Saulatuek.ct 

Barium I 2 
0 / I - I /6 2.2 4.1 SW-05 o / I - 0 / 6 - - - 

SW-OS Saugatuck.cto / I - 5 /6 52 5.3 279 SW-05 3 / 6 37 10.6 173 SW-12 1 / I 3\.6 SW-IO 
1.1_ I 9 I / I 161 SW-{)I SW-{)5 SauKatuc.kc:t 

Nickd 4 6 


6 /6 530 22.2 J 2,030 SW-05 6 / 6 570 29.6 1,610 J SW-12 I / I 1.690 SW-IO 
I / I 5.0 SW-{)I SW-{)I Unnamed !rib. 


ZiD<: 3 8 

0 16 - - -  o / 6 - - -  o / I - 

SW-12 Mitchell Brook o / I - 0 /6 - - -  2 / 6 11 20.5 22.& SW-12 o / I - -
METAlS - fILTERED <J-gll) 
AlWDloum \0 27 SW-OS Saugatuck« 

Iroa 7 \8 


0 / I - I /6 41 1\6 J SW-05 o / 6 - - -  0 / I - 
I / 1 787 J SW~I SW-12 Mitchell Brook 


Calcium 7 28 

I / I 3,620 J SW-IO4 /6 570 361 J 1,520 J SW-OS 6 / 6 1,500 194 J 4,&90 SW-12 

SW-12 Mi.chell Brook 
MapaiuDI 13 33 

6 /6 5,000 4,130 7,140 SW~I I / I 2,970 SW~I6 / 6 6,500 2,430- 20,100 SW-12 I / I 11,300 SW-IO 
SW-12 Mitchell Brook 

Sodium 22 30 
I / I 2,800 SW-IO I / I 1,020 SW~I6 /6 1,600 1,370 2,180 SW-{)8 6 / 6 2,100 873 6,320 SW-12 

SW-12 MilehclI Brook 
PotuQum 42 251 

1 / I 9,010 SW~16 /6 10,000 g,310 12,350 SW-{)8 I / I 12,100 SW-l06 / 6 f),000 8,090 31,700 SW-12 
SW-12 Mitchell Brook 

-y \I 17 
I / 1 1,120 SW~II / I 3,170 SW-IO6 /6 1.200 &59 2,025 SW~ 6 / 6 2,800 684 9,840 SW-12 

SW-{)8 Sauptucket 
Barium I 2 

o / I - I /6 7.9 10.7 J SW~ 0 / I - 0 / 6 - - - , SW-12 MilehclI Brook 
Lc.d I 2 

o / I - I / I 30.2 SW-IOI /6 3.9 6.6 SW-OS 2 / 6 22 24.1 92,9 SW-12 
SW-09 MilehclI Brook 

t.t...,..... I 9 
0 1 1 - 0 /6 - - -  I / 6 1.8 3.3 SW-09 0 / I - 

SW-IO Unnamed brook 
Nkbi 4 

I / 1 134 J SW-{)I6 16 240 17.6 S50 SW~ 6 / 6 S20 16.4 J 1,450 SW-12 I / I 1.740 J SW-IO 
SW-09 MilehclI Brook 

SO- 2 4 
o / I - 6 0 /6 - - -  I / 6 2,8 S.O J SW-09 o / 1 - 

SW-{)8 S&ug_o / 1 - I /6 1.6 1.& J SW~ o / 1 - 0 / 6 - - - -
WATEIt QUAlITY PARAMETERS 
SuIIldc (-elL) 0.05 SW-<l2 Saul_ 
Cyaaido N.. ~ 
Tacol OrpDlc CarbcG 

1/ \ 0.80 SW-{)I6 I 6 1.4 0,32 1.90 SW-\4 I 	 I 1 1.90 5W-IO6 /6 1.4 0.64 2.2 SW-<l2 

N"~ 
SW-OS Saulotuc:bt 

pH NA 
IIonI.- (aJ&!l) NA 6 16 36 15.1 121 SW-05 I / I 39 SW-IO I / I 1\.8 SW-OI6 / 6 27 10 II SW-\l 

SW-IO Unnamed brook 
Spedfic c...I_ (pIhooIem) NA 

I / I 5.52 SW-{)II / I 7.2 SW-IO6 /6 5.9 5.77 6.02 SW-06 6 / 6 S.8 S.52 6.11 SW-01 
SW-12 MilehclI Brook 

DiIoeJIYOd axypt ("elL) NA 
I / I 26 SW-\O I / I 73 SW-{)I6 /6 93 n 133 SW~ 6 / 6 270 55 1,200 SW-\2 

SW-{)3 Saul_I / I 6,48 SW-IO I / 1 1.9 SW-{)I6 /6 1.7 6.62 9.66 SW-03 6 I 6 6,6 1.85 8.40 SW-01a_axypt DcawwI (m&IL) 2.4 SW-{)I U....mcdln•.I / I 2.1 I SW-{)Io /6  o / I - 0 / 6 - - 
NOTES. 

I, AMI)I1lcoI - io pra<IlIocl in AppeDdix D. 


2. If aD A.IIIp1e detcctioa li.mib are the: "'me, a ImcJe dc::cectioll limit if; prc:..scntcd. 
3. Frequency of dctcctioa iI the Dumber of lampl" with positive values. Positive values include approtimued lia1UC$ &nd approximated nlues leu than 

sample ddcctioo li.m..il.s. Number of ..mpl" include all analyzed samples for which analytiul values were reported. unleu the sample value wu rejected. 

4. 	Prcscnll the minimum and muimum valuCI for positive detections. ApprOlonwcd values and approl.imatcd values less than sample detection limits 
arc also inclQdod. A. ..ing,1~ c.ont.enlr1l1ion is preaentcd when only one posilive detection occurred . 

• The calculated avcrale is greater than the maximum value. 
N A = Not Applicable 
J = Quantitahon i5 appTo'J.imate due to li.mltatlolU idcnhfied durll1g l&bora!ory analysIs or daLa validalion 
- AMJyte was not: detected in samplea. 

http:Saugatuck.ct
http:Saulatuek.ct
http:Mitc:hc.IJ


TABLE 18 SUMMARY OF CHEMICALS DETECTED IN SURFACE WATER. SEPTEMBERIOCTOBER 1991 (I) 

SAUGATUCKET RIVER MITCIIELL BROOK UNNAMED BROOK UNNAMED TRlBlITARY 
...."TD. aoOy 

I.AHGE Of nEQUENCY lANGE Of fUQUENCY lA/liGE OF fUQUENC"Y nEQUUiCY 0\'D.All ASSOC. wrn4 

CHEMICAL 

D£n.:CTION UMm ClJ 

IoUNIMUIo4 MAXIMUM 

Of 

DETEcnON (J) 

AAmlMEllC 

AVDAGE 

CO!'fa:I'n'J.ATIONS I'" 

WIN"""" IotAXIMUM 

WAXllo4UW 

LOCATION 

Of 

Dt:ll:CTION (]J 

.uITMW£T1C ........ CONCl:N'nAnONS (4' 

MINIMUM WAXU,fUW 

WAJCU.tuW 

LOCATION 

Of 

DETECTION Il) 

COHCEN 

nATIONS LOCAllON 

Of 

DETECTION (ll 

CONCEN

nATIONS LOCATION 

MAXIMUM 

LOCATIO'" 

OVDAU 

WAX.loe 
VOLATILE ORGANICS - (pgIL) 
Tolucac 
C&rbon Duulfide 

10 
10 

I 
4 

/7 
/7 

4.6 
5.9 

• 
3 J 

2 J 
14 

SW-05 
SW-03 

0 
I 

/ 
/ 

6 
6 

-
4.5 . -

2 J 
- -

SW-12 
o / 
o / 

I 
I 

-
-

-
- 

o / 
o / 

I 
I 

-
-

-
-

SW-05 
SW-03 

Saugar:uck.c:t 
SaugalUck.d

WATER SOLUBLE ORGANICS (PaIL) 
krylamide 
N.N-DMF 

200 
SO 

0 17 
o /7 

-
-

-
-

-
-

-
-

I /
o / 

6 
6 

130 
- -

272 J 
-

SW-12 
-

0 
I 

/ 
/ 

I 
I 

-
5 J 

-
SW-IO 

o I 
o I 

I 
I 

-
-

-
-

SW-12 
SW-IO 

Mitchell Brook 
U nnamcd brook 

SEMIVOLATllE ORGANICS v.gIL) 
N_ Dc<octcd 

PESTICIDES v.&iL) 
g.......-BIIC(Liadaoc) O.OSO o /7 - - - - o / 6 - - - - I / I 0.002 J SW-IO o / I - - SW-IO Unnamcd brook. 
PCB. 

N.... Dc<octcd 

METAU - UNFILTERED v.&iL) 
Alu_um 
1"", 
Caldum 
Mapuium 
Sodium 
POCUIium 
Aatimooy .......... 
Barium 
Copper 
Maapneoc 
ZiDc 

13 
6 

15 
26 
13 

133 
25 

I 
I 
4 

6 
2 

31 
12 
20 
46 
57 

442 
47 

2 
2 
5 

7 

3 /7 
5 /7 
7 /7 
7 /7 
7 /7 
0 /7 
I /7 
I 17 
2 /7 
I /7 
7 /7 
0 /7 

130 
1.000 
5.200 
1.700 

11.000 
-
14 

0.57 
6.1 
5.6 
270 
-

121 J 
182 I 

4.010 
1.460 
9.640 

-
25.0 

I 
9.1 

11.6 
42.3 

-

331 J 
1.125 I 
6.740 
2.075 

12.500 
-

13.2 

470 
-

SW-Q4 
SW-oa 
SW-oa 
SW-oa 
SW-oa 

-
SW-Q4 
SW-oa 
SW--Q6 
SW-Q4 
SW-Oa 

-

0 / 

3 / 
6 / 
6 / 
6 / 
I / 
I / 
0 / 
4 I 
o / 
4 / 
I / 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

-
1.600 
5.200 
1.700 

13.000 
1.100 

15 
-
13 
-

220 
9.1 

-
292 I 

3.650 J 
1.210 I 

10.100 
4.220 

28.8 
-

9.1 
-

10.2 
17.9 

-
5.000 

10.000 
3.260 

18.100 

-
21.4 

-
708 

I 

I 
-

SW-07 
SW-12 
SW-12 
SW-12 
SW-12 
SW-{)7 

-
SW-12 

-
SW-12 
SW-Q9 

0 
I 
I 
I 
I 
0 
0 
0 
I 
0 
I 
0 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-
6.160 I 
9.110 
2.060 
9.545 

-
-
-

24.9 
-

1.410 
-

- 
SW-IO 
SW-IO 
SW-IO 
SW-IO 

-
-
-

SW·IO 
-

SW-IO 
-

I / 
I / 
I / 
I / 
I /
o / 
0 / 
0 / 
0 I 
0 / 
I / 
o I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

573 I 
1.360 I 
2.500 

975 
4.620 

-
-
-
-
-

155 
-

SW-ol 
SW-ol 
SW-ol 
SW-ol 
SW-ol 

-
-
-
-
-

SW-ol 
-

SW-ol 
SW-IO 
SW-12 
SW-12 
SW-12 
SW-12 
SW-{)7 
SW-oa 
SW-12 
SW-Q4 
SW-IO 
SW-Q9 

Unnamed mb. 
Unoomod brook 
Mitchell BrooI< 
MitdlcIl Brook 
MiI<hell Brook 
Mitchell Brook 
Mitchell Brook 
Slugatuckd 
Mitchell Brook 
Saugatud.ct 
UI1n&m.cd brook 
MitcbcU Brook 

METAL - FIlTERED v.&iL) 
Alu:as.inum 
1roa 
c.Jdum 
MopooiUIll 

SodiIIIIl_um-
13 
6 
I 

14 
13 
73 

17 
7 

20 
26 
38 

442 

4 
6 
7 
7 
7 
0 

/7 
/7 
/7 
/7 
/7 
/7 

190 
530 

5.600 
1.100 

12.000 
-

132 I 
241 I 

4.390 
1.410 

11.400 
-

620 
997 

7.170 
2.160 

14.800 
-

I 
I 

SW-03 
SW-03 
SW-11 
SW-lI 
SW-lI 

-

0 
2 
6 
6 
6 
I 

/ 
/ 
/ 
/ 
/ 
/ 

6 
6 
6 
6 
6 
6 

-
190 

5.200 
1.700 

14.000 
1.000 

-
1.9SO 
3.790 I 
1.220 I 

10.600 
3.110 

-
3.160 
9.130 
3.120 

20.200 

-
SW-12 
SW-12 
SW-12 
SW-12 
SW-12 

0 
I 
I 
I 
I 
0 

/ 
/ 
/ 
/ 
/ 
/ 

I 
I 
I 
I 
I 
I 

-
3.325 
9.530 
2.430 

10.900 
-

-
• SW-IO 
• SW-IO 

SW-IO 
SW-IO 

-

0 
I 
I 
I 
0 
0 

/ 
/ 
/ 
/ 
/ 
/ 

I 
I 
I 
I 
I 
I 

-
440 

2.530 
904 
-
-

-
SW-ol 
SW-ol 
SW-ol 

-
-

SW-03 
SW-IO 
SW-12 
SW-12 
SW-12 
SW-12 

Saugatuc:U:t 
Unnamed brook 
Mitchell BrooI< 
Mitchell BrooI< 
Mitchell Brook 
Mitchell Brook 

CJarom.ium 2 
Copper 2 
Maapneoc I 
ZiII< 5 

WATER QUALITY PAIlAMETERS-
I 

I 
4 
2 
6 

3 
2 
3 
6 
0 

/7 
/7 
/7 
/7 
/7 

7.7 
7.0 
12 

300 
-

1.5 
13.1 
9.1 
136 
-

13.2 
13.5 
29.1 
547 

-

SW-os 
SW-os 
SW-OS 
SW-{)3 

-

4 
0 
0 
4 
I 

/ 
/ 
/ 
/ 
/ 

6\ 
6 
6 
6 
6 

9.1 

-
-

200 
IS 

4.0 
-
-

9.4 
36.6 I 

25.2 
-
-

690 

SW-12 
-
-

SW-12 
SW-Q9 

I /
o / 
o / 
I / 
0 / 

I 
I 
I 
I 
I 

22.7 
-
-

1.295 
-

SW-IO 
-
-

SW-IO 
-

0 
0 
0 
I 
0 

/ 
/ 
/ 
/ 
/ 

I 
I 
I 
I 
I 

-
-
-

102 
-

-
-
-

SW-ol 
-

SW-12 
Sw-05 
SW-oS 
SW-IO 
SW-Q9 

Mitchell Brook 
SluC_ 
SlupIucbt 
UIUI&IIlOd brook 
Mitchell Brook 

Not Dctected 
CyuIdo v.&fl.l 
Total Orpalc Carboa (1Il&iL) 
a..-(mcIL) 
pH 
SpodIk Coad_ (jdDhooICIIl) 
DioooI¥od Cxypa (m&fl.) 
BIoclocmIcaI OllYpa Demond (1Il&iL) 

10 
0.5 
NA 
NA 
NA 
NA 
1.0 

I 
7 
7 
7 
7 
7 
2 

/7 
/7 
/7 
/7 
/7 
/7 
/4 

5.7 

5.' 
20 

6.2 
120 
9.0 

0.82 

10.2 I 
4.9 I 
16 

S.7 
91 

7.7 
1.1 

7.2 I 
25 

6.5 
170 

10.2 
1.2 I 

SW-Q4 
SW--Q2 
SW-oa 
SW-os 
SW-os 
SW--Q2 
SW-oa 

o / 
6 / 
6 / 
6 / 
6 / 
6 / 
I / 

6 
6 
6 
6 
6 
6 
3 

-
4.5 
20 

5.9 
100 
9.0 

0.70 

-
3.2 I 
14 I 

5.3 
29 

1.6 
1.1 

-
5.4 I 

31.4 
7.0 
222 
9.5 

-
SW-12 
SW-12 
SW-12 
SW-12 
SW-13 
SW-12 

0 
I 
I 
I 
I 
I 
I 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

I 
I 
I 
I 
I 
I 
I 

- -
3.4 1 SW-IO 
31 SW-IO 

5.9 SW-IO 
146 SW-IO 
1.4 SW-IO 
0.9 I SW-IO 

0 / 
I / 
I / 
I / 
I / 
I /
o / 

I 
I 
I 
I 
I 
I 
I 

-
9.9 I 
10 

4.4 
SO 
1 

-

-
SW-ol 
SW-ol 
SW-ol 
SW-ol 
SW-ol 

-

SW-Q4 
SW-ol 
SW-12 
SW-12 
SW-Il 
SW--Q2 
SW-ol 

SlupIucbt 
UIUI&IIlOd !rib. 
Mitchell BrooI< 
Mitchell Brook 
Mitchell BrooI< 
Sluplucbt 
Saugatucket 

NOTES: 

1. """'ytiooI dolo io pRlClllod ill AppcAdill D. 

2. If aU ample dctc:c:tioa limita are the same, • single detectiOQ limit "presented. 
3. Fnlquaw:y of ~ is the Dumber of aampla with positive vllucs. Positive values include approximated values and approtimatcd valUCIlcaa than 

__plc cIctcdion limits. Number of ..mpl" include all analyzed samples for which analytical values were reported. UNeu the aample value waa rejected. 
4. 	Pracnt. the minimum and maximum val,," for positive dctectiord. Approximated values and approxima.l:cd values leu than sample detection limits 

arc allO included. A single concentration is preaented when only one positive detection occuned . 

• 	 TIle c:alculatod average iJ gre.tcr than the matimum value. 

N A ; Not Applicable 

J = Quaruit.al.ton i. approx..lJD.alc due 10 hautation. identified dunng labor&l.ory l.lIalysls or da.t.a valida.lion 

- A.naIytc w.. nol detected in se.mples 



L\RLE 19 SUMMARY Of CHEMICALS DETECTED IN SURfACE WATER, JANUARYlfEBRUARY 1992 (I) 

SAUGATUCKET RIVER MITCHELL BROOK I UNN AMEO BROOK 
WATD.100Y 

UNQ(OF 

DETECTION LNrTS ell 

B£QUENCY 

OF AAfll6<FTlc 

UP'iGEOf 

CONCEPln.ATIOp.jS (~) ....,,,"'" 
f'KEQUENCY 

OF ...1TlIW£T1C 

J.ANGEOf 

C'QNQI'O'J.ATlOHS (4' WAJO><U" 

f'-..EQUENC'I' 

Of C"[)NCEI'I 

OVDAll 

NAXIWUW 

A$SOC WJT1( 

OVDAll 

CllD<lCAl M1Nn.ruw MAXl....UM DETECT1OI'oI 0) ''''''''GO )oIll'11»\))'( MAXI"",, LOCATION DI:-ncnoN/l) .........,. IroUNIMlIW 1.lAXI""'" LOCATION ot~cnOH(}1 n.ATIONS LOCATIO... LOCATIO,... MAX.LOC. 

VOLATILE ORGANICS 
C&rOOa Di.u1fide 

v.glL) 
10 I 14 4.2 . 2 1 SW-{)S 2 I) 5.0 I 1 9 1 SW-12 I 1 I 6 1 SW-IO SW-12 Mitchell Brook 

WATER SOLUBLE ORGANICS 
None Dctoc:ted 

SEMIVOLATILE ORGANICS (j.glL) 
OimdhylphthaJate 10 
OicthylphthaJate 10 
Oi-a~utylpblhal..c 10 

250 
250 
250 

I 
0 
0 

14 
14 
14 

34 
-
-

. 
-
-

I J 
-
-

SW-()4 

-
-

0 
I 
I 

I) 

13 
13 

-
4.0 • 
4.3 . 

-
21 
31 

- -
SW-12 
SW-12 

0 
0 
0 

II 
1 I 
1 I 

-
-
-

--
-

SW-()4 
SW-12 
SW-12 

SauglltUckc::t 
Milchdl Brook 
Mitchdl Brook. 

PESTICIDES v.glL) 
4,4'-000 0.10 I 14 0.04 • 0.00 1 SW-II 0 I) - - - - 0 II - - SW-II Saula.tucket 

Methoxychlor O.SO I 14 0.19 • 0.01 1 SW-II 0 13 - - - - 0 II - - SW-II Saugatucl<cl 

PCB, 
NOlIe Detected 

METAU  UNFILTEREO (joglL) 
Aluminum 66 4 14 110 105 140 SW-()4 3 13 130 109 147 SW-09 I 1 I 160 SW-IO SW-IO Unnamed brook 
iloa 35 4 14 660 108 1360 SW-{)5 3 13 740 280 1.105 SW-12 I 1 I 6,500 SW-IO SW-IO Uanamed brook 

Calcium 92 4 14 3,600 3,030 4,060 SW-II 3 13 3,200 2.810 3,660 SW-12 I 1 I 8,110 SW-IO SW-IO UIUWIIed brook 

Magna.ium 
Sodi.um 

69 
34 

4 
4 

14 
14 

1,400 
9,500 

1.250 
9,290 

1,510 
10,too 

SW-II 
SW-II 

3 IJ 
3 IJ 

1.200 
8,700 

1,070 
8,080 

1,335 
9,330 

SW-12 
SW-12 

I 
I 

II 
II 

2.160 
7.910 

SW-IO 
SW-IO 

SW-IO 
SW-II 

Unnamed brook. 
SauglltUckd 

Potuaium 76 4 14 870 612 1.090 SW-II 3 13 680 472 889 SW-12 I 1 I 2.3SO SW-IO SW-IO Uanamed brook 

Barium 
Man,ganue 

I 
I 

0 
4 

14 
14 

-
ISO 

-
62.5 J 

-
195 

-
SW-{)5 

I 13 
3 13 

6.9 
120 53.4 

10.8 
J 173 

SW-12 
SW-12 

I 
I 

1 I 
II 

25.2 
905 

SW-IO 
SW-tO 

SW-IO 
SW-IO 

Uanamed brook 
Unnamed brook 

Zinc II 0 14 - - - - 0 13 - - - - I 1 I 17.2 J SW-IO SW-IO U........tbrook 

MET ALS - FILTEREO v.glL) 
Aluminum 
Iron 

66 
35 

4 
4 

14 
14 

95 
430 

89.2 
82.1 J 

102 
702 J 

SW-Q6 
SW-oS 

3 13 
3 13 

120 
620 

114 
232 J 

126 
940 J 

SW-09 
SW-12 

0 
I 

1 I 
II 

-
3,660 1 

-
SW-IO 

SW-09 
SW-IO 

Mitchell Brook. 
Unnamed brook. 

Calcium 92 4 14 3,700 3,270 4,210 SW-II 3 13 3,500 3,160 3,nO SW-12 I II 7,8SO SW-IO SW-IO UI1IIAJDed brook 

Magneaium 69 4 14 1,300 1.240 1.460 SW-II 3 13 1,200 1.100 1.325 SW-12 I II 2,080 SW-IO SW-IO Uruwned brook 

Sodlum 
Potallium 

34 
76 

4 
4 

14 
14 

11,000 
910 

10,700 
701 

11,300 
1,130 

SW-II 
SW-ll 

3 13 
3 13 

11,000 
130 

10,100 
603 

11.500 
999 

SW-07 
SW-12 

I 
I 

II 
II 

7,490 
2,140 

sw-tO 
SW-IO 

sw-07 
SW-IO 

MiI<:bcIl Brook 
u........tbrook 

Barium I 0 14 - - - - o 13 - - - - I II 24.7 SW-IO SW-IO Uanamed brook 

Mangancoc 
Z... 

I 
11 

4 
0 

14 
14 

130 
-

56.0 
-

In 
- , 

SW-ll 

-
3 13 
I 13 

110 
9.6 

52.7 
17.9 

166 SW-12 
SW-07 

I 
I 

1 I 
II 

789 
14.9 

SW-IO 
SW-IO 

SW-IO 
SW-07 

Uanamcd brook 
Mitchell Brook. 

WATER QUALITY PARAMETERS 
SulfIde Not Dctectcd 
Cy&llidc No< Dctectcd 
Totol Orpnk Corboa (mgIL) 
H_(maIL) 

O.S 
NA 

4 14 
4 14 

6.0 
IS 

S.O 
13 

7.0 
16 

SW-ll 
SW-ll 

3 13 
3 13 

4.5 
13 

3.3 
11 

5,7 
IS 

SW-12 
SW-12 

I II 
I II 

11 
29 

SW-IO 
SW-IO 

SW-IO 
SW-IO 

U.........t brook 
U.........t brook 

pH 
Spocif.. Cood_ (jomboo!clII) 
Oiloolvcd 0">,,... (maIL) 

NA 
NA 
NA 

4 14 
4 J 4 
2 12 

6.2 
300 

13 

6.0 
90 

12.5 

6.5 
900 
13.2 

SW-Q6 
SW-()4 
SW-05 

313 
313 

NA 

6.0 
.3 

-
S.4 
80 
-

6.4 
90 
-

SW-12 
SW-12 

-

I II 
I II 

NA 

6.4 
130 
-

SW-IO 
SW-IO 

-
SW-Q6 
SW-Q4 
SW-OS 

Sau,otucbt 
Sau,otucbt 
Saugatucl<cl 

Bioohcmi<ol 0">,,... DeIIWId 
Not Dctectcd 

NOTES. 

I, Aoolytlul duo io pr-.d ia Appoodix o. 

2. U alIlIJDplc dctectioa.limitl arc the IUIC, • lin&lC dcuction limit is prcacntcd. 
3. Frequeact of ~ it the DUmbc:t of aamplCl with poaitive valuet;. Positive values iIlclude appro:dmated...uluca and appro~~_than. 

II.mplc dc::te<:tioa1'UIlita. Number of umplCl include all JJla.Iyzcd u.mplCl for whic.b analytical vlluca werc reported. unlCII the sample vallie wu rejected. 
4. 	Prc:acnlI the miIlimum aDd maximum v&luea for positive detcctions. Approximated valua and approx.im.aJ:ed value. leu than sample detect on limits 

arc .lto lncluded. A lin~e t.onuntntion 11 prCKntcd when only one positive ddectioo occuned. 
• The calculated .vcrale .. gf'Qtcr than the maximum value. 
N A : Nat Applicable 

J = Quantitalion is approximalc: due to li..m.itetioru identified during laboratory analysis or datA validation. 

- Analytc WIU not detected in sampiu. 




TABLE ~O SUMMARY OF CHEMICALS DETECTED IN SURFACE WATER, APRIL 1992 (I) 

I.ANGEOF 

DETEcnoN UWlTS m 

CHEMlCAI. WINIWU\4 MAXI""" 

FUQUENCY 

or 
DETECTION (1) 

SAUGATIlCKET RIVER 

Up./Ci[ OF 

AJ.ITHMETlC CONa:NTJ.ATIONS (<II 

AVERAGE Nl1'1lMUN ......rwuw 
MAXlWUW 

LOCATION 

FUQUENCY 

Of 

D£TECTlON 01 

MITCHEll BROOK 

.urnn..q,'lC 
AVDA<l> 

I.ANGEOF 

CONCENT'l.AnONS (<I) 

MININVM WAXIMUN 

NAXINVN 

LOCATION 

OVDAU 

""",,",uw 
LOCATION 

WAl1:a IODY 

~S$OC. wtTH 

OVEKAU. 

NAX. LOC. 

VOLATILE ORGANICS - (}oWL) 
C.n.on Diaulfide 10 I I 5 4.2 . I I SW~ o I 3 -  - - - SW~ Saugatucket 

WATER SOLUBLE ORGANICS 
None lktcctod 

SEMIVOLATILE ORGANICS 
None lktcctod 

PESnCIDESIPCB. 
Noac lktcctod 

METAlS UNFILTERED (}oalL) 
I"", 23 
Calcium 34 
M .. pealum 22 
Sodium 67 
Potauium 82 
Aatimony 16 
Barium I 
Chromium 3 
MIn&1S\eK I 

METAlS FILTERED (}oglL) 

Ir"" 23 25 
Calcium 28 34 
Mapcaium 22 55 
Sod..... 34 61 
Potaaium 82 194M..._ 

I 
ZiDc; g 11 

WATER QUAlITY PARAMETERS 
Cy&llldc Not Dcoccood 
Ammoaia (a>&fL) 0.0300 
Total Or..,uc c..boa (m&ll) O.SO 
Hardamo (a>&fL) NA 
pH NA 
Spo<I/I< CODd__ (pmbooI<m) NA 
DiIIoIved Oxy ... (a>&fL) NA 
Biochemi<al Oxy ... Dcmoad (m&ll) 1.0 

3 I 5 
5 I 5 
5 I 5 
5 I 5 
5 I 5 
I I 5 
2 I 5 
0 I 5 
5 I 5 

I I 5 
5 I 5 
5 I 5 
5 I 5 
5 I 5 
5 I 5 
I I 5 

5 I 5 
5 I 5 
5 I 5 
5 I 5 
5 I 5 
5 I 5 
2 I 2 

500 636 I 861 I 
3,700 3,240 4,690 
1,300 1,210 l.59O 
8,800 8,285 9,790 

860 624 1,190 
10 19.8 

5.8 8.6 I 8.85 I 
- - -

140 20.6 237 

310 866 
4,100 3,510 5,050 
1,400 1,250 1,640 

10,000 9,380 10,500 
980 729 1,320 
140 20.2 245 

10 31.3 J 

0.32 0.042 0.640 
6.2 5.4 7.9 

15 13 18 
6.0 5.7 6.08 
83 74 98 
IJ 10.21 11.45 

1.3 1.1 1.5 

SW-II 
SW-II 
SW-lI 
sW-II 
SW-II 
SW-II 
SW~ 

-
SW-lI 

SW~5 
SW-II 
SW-lI 
SW~ 

SW-II 
SW-II 
SW~5 

SW~ 

SW-II 
SW-II 
SW-IJ 
SW-II 
SW-II 
SW-02 

2 I 3 
3 I 3 
3 I 3 
3 I 3 
3 I 3 
I I 3 
2 I 3 
I I 3 
3 I 3 

2 I 3 
2 I 3 
3 I 3 
3 I 3 
3 I 3 
3 I 3 
0 I 3 

\ 

2 I 3 
3 I 3 
3 I 3 
3 I 3 
3 I 3 
3 I 3 
2 I 2 

920 
3,500 
1,300 
9,200 

910 
14 
11 

2.1 
140 

790 
3,200 
1,300 

11,000 
970 
140 
-

0.23 
5.0 
14 

6.0 
95 
II 
I.~ 

1,300 1.310 
2,870 4,260 
1,050 1,500 
8,150 10,400 

590 1,320 
24.8 

12.6 I 15.7 
3.2 

51.1 212 

1,050 1.170 
3,300 4,570 
1-,100 1,540 
9,070 12,500 

654 1.350 
52.8 207 

- -

0.220 0.460 
4.5 5.7 
II 17 

5.75 6.25 
74 125 

10.42 11.31 
1.0 J 1.7 

I 

I 

SW~7 

SW-12 
SW-12 
SW-12 
SW-12 
SW~ 

SW-12 
SW-12 
SW-12 

SW~ 

SW-12 
SW-12 
SW-12 
SW-12 
SW-12 

-

SW-12 
SW-12 
SW-12 
SW-12 
SW-12 
SW~ 

SW-12 

SW~7 

SW-II 
SW-II 
SW-12 
SW-12 
SW~ 
SW-12 
SW-12 
SW-II 

SW~7 

SW-II 
SW-lI 
SW-12 
SW-12 
SW-II 
SW~5 

SW~ 

SW-II 
SW-II 
SW-12 
SW-12 
SW~ 
SW-12 

Mitchell Brook 
Sou8W1<Itd 
SaU&a.tuckct 
Mitchd.l Brook 
Mitchell Brook 
Mitchell Brook 
Mitchell Brook 
Mitchell Brook 
Saulalucket 

MiI<bell Brook 
Saugatuck« 
SouaWl<Itd 
MH<beII Brook 
MU<beII Brook 
Saulatucket 
Saulatuc:kct 

Sougatucl«< 
Soul_ 
Soul_ 
MlIdodJ Brook 
MlIdodJ Brook 
Sougatucl«< 
MiI<beII Brook 

NOTES: 
I. Aaolytic:aI cWo iI praCIIIed Ia Appcadix D. 
2. If alllOlDple _ IIaUu .... tho ....., • '''sI' _Iimlt II prcscatecl. 
3. Frequency of dc:toctioa it the number of samplc::l with poIitive vllluel. Positive valuca iDcludc: lppromDated v.1uea lad approximated. valuca lea. than 

I&IDJ"e dc:tcd:ioa limits. Number or 3smplQ include aD analyud sampJa ~Oi' ·::~ch ..n.aJ.ytK:.al v.hJi.:$~~e ~ortcd. unlca the: Ample value wu reje<:ted . 
•. Praeall the minimum and mnimum value:. for positive detections. Approximltcd value:. and approximated valucs lea than sample dc:ccction li..aUts 

arc alao included. A single conccntntion is presented when onJy OQC politive ddcdion occ:uned. 
• The calculated lverage it ,reater than the maximum. value. 
N A - Not AppIi<obl. 
J = Qu,antitatioa is appro1imar:c due 10 limitations identified during laboralory analysis or data validation 
- Analytc wu no( detected in samples. 



TABLE 21 SUMMARY OF CHEMICALS DETECTED [N SURFACE WATER, MAY [992 (I) 

CHEMICAl 

RANGE OF 

DETECTION LIMITS 
MINIMUM MAXlMUM 

FREQUENCY 

OF 
DETECTION (2) 

SAUGATUCKET RIVER 

RANGE OF 

ARITHMETIC CONCENTRATIONS () 
AVERAGE MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

FREQUENCY 

OF 
DETECTION (2) 

MITCHELL BROOK 

RANGE OF 

ARITHMETIC CONCENTRATIONS 0) 
AVERAGE MINIMUM MAXIMUM 

MAXIMUM 
LOCATION 

OVERALL 

MAXIMUM 
LOCATION 

WATER BODY 

ASSOC. WITH 

OVERALL 
MAX. LOC. 

VOLATILE ORGANICS 
None o..e<tod 

SEMIVOLATILE ORGANICS 
Noac o..e<tod 

PESTICIDESIPCB. 
None Dctoaod 

METALS - UNFILTERED (pglL) 
Aluminum 
I"", 
Calcium 
Magoaium 
Sodium 
Barium 
Copper 
Lad 
MUIancae 
Zinc 

METALS - FILTERED (j<glL) 
Aluminum 
lroo 
Calcium 
Mapcai.um 
Sodium 
Barium 
Lead 
M_ 
Mercury 

WATER QUALITY PARAMETERS 
Cyoaide (j<&IL) 
""'-ia (mafL) 
H_(mafL) 
pH 
Spod/i< Cooductucc (pmho%m) 
DiIooIvod 0'1.... ("&IL) 

100 100 
10 10 
20 20 
20 20 
300 300 
I I 
2 2 
2 .2 
I I 
2 2 

100 100 
10 10 
20 20 
20 20 
300 300 
I I 
I I 
I I 
0.1 0.1 

10 10 
0.0300 0.0300 

NA 
NA 
NA 
NA 

7 I 7 
7 I 7 
7 I 7 
7 I 7 
7 I 7 
7 I 7 
2 I 7 
o I 7 
7 I 7 
7 I 7 

7 I 7 
5 I 7 
7 I 7 
7 I 7 
0 I 7 
I I 7 
0 I 7 
7 I 7 
0 I 7 

0 I 7 
6 I 7 
7 I 7 
7 I 7 
7 I 7 
7 I 7 

240 153 424 
980 234 1,640 

4.200 3,230 5,950 
1,400 1,110 1.920 
1,600 7,040 10.800 

7.0 4.9 9.9 
U 2.1 2.1 
- - -

200 21.2 373 
4.5 2.8 8.2 

190 120 348 
460 356 830 

4,300 3.460 6,050 
1.400 1.120 1,910 

- - -
3.5 5.0 
- - .... 

170 19.0 369 
- - -

- - -
0.36 0.0700 1.43 

16 12 23 
S.I S.56 6.35 
II 64 112 

9.3 1.93 10.21 

SW-18 
SW-{)6 
SW-ll 
SW-ll 
SW-ll 
SW-II 
SW-02 
-
SW-II 
SW-18 

SW-18 
SW-ll 
SW-ll 
SW-ll 
-
SW-<J4 

-
SW-ll 
-

-
SW-ll 
SW-ll 
SW-ll 
SW-Il 
SW-02 

4 I 4 
4 I 4 
4 I 4 
4 I 4 
4 I 4 
4 I 4 
3 I 4 
I I 4 
4 I 4 
4 I 4 

4 I 4 
3 I 4 
4 I 4 
4 I 4 
I I 4 
I I 4 
I I 4 
4 I 4 
I I 4 

2 I 4 
4 I 4 
4 I 4 
4 I 4 
4 I 4 
4 I 4 

440 In 1,140 
3.600 40) 6,760 
4.400 2.990 6,))0 
UOO 1,100 2,170 
9.700 7.905 12,500 

14 1.2 17.4 
2.0 2.2 2.5 
1.7 3.7 

300 58.65 443 
6.3 3.2 12.1 

200 104 437 
970 662 1.710 

4,400 2,950 6.310 
1.400 1,060 2.130 
6,900 13.000 

8.5 16.9 
0.68 1.2 
260 54.2 417 

0.07 0.115 J 

61 2S J 210 J 
1.2 0.033 3.53 
17 12 2S 

6.1 S.12 6.27 
9S 68 141 

9.6 1.93 9.97 

SW-16 
SW-<J7 
SW-12 
SW-12 
SW-12 
SW-12 
SW-Q7 
SW-16 
SW-Q7 
SW-16 

SW-16 
SW-12 
SW-12 
SW-12 
SW-12 
SW-12 
SW-16 
SW-12 
SW-09 

SW-07 
SW-12 
SW-12 
SW-12 
SW-12 
SW-09 

SW-16 
SW-Q7 
SW-12 
SW-12 
SW-12 
SW-12 
SW-Q7 
SW-16 
SW-07 
SW-16 

SW-16 
SW-12 
SW-12 
SW-12 
SW-12 
SW-12 
SW-16 
SW-12 
SW-09 

SW-07 
SW-12 
SW-12 
SW-Il 
SW-12 
SW-02 

Mitchell Brook 
Mkchell Brook 
Mil<hdl Brook 
MkcheU Brook 
MkcheU Brook 
Mitchell Brook 
Mitchell Brook 
MitchelI Brook 
Mitchel.l Brook 
Mitchell Brook 

MkcheU Brook 
Mitchdl Brock 
MkcheU Brook 
Mil<hdl Brook 
MkcheU Brook 
Mil<hdl Brook 
MkcheU Brook 
Mil<hdl Brook 
Mitchell Brook 

Mitchell Brook 
Mll<hdI Brook 
Mitchell Brook Sau,_ 
Mil<hcII Brook 
Saugwc:bt 

NOTES: 
I. Aaalyticoldola ia pracatod ill Appc&dlx D. 
2. 	FrcqUCDq of detectioa. it the number or umplc.& w\th positive vaJuu. PMiti'Ye vuue. include approWD.atcd vllues and approximalcd valua leu thut 

aample detectioa.limiU. Number of ...mpl" lDclude all aulyud IamplCl rOt whiclllD&lytical values were reported, weu the 'WDpJe value wu rcjcaed. 
3. PrClClltl the minimum and maximulD VaJUCI for potitive dcccctiou. ApproUmaicd value. and approximated values leu than aamplc detection limits 

are also iftcludcd. A single concentration is preacatcd when only one positive detection occurred . 
• The calculated average is grealer than the maximum value. 
NA = Not: Applicable 


, = Quanlitation is approximate: due to limitalions identified during llboralory analysis or data validation. 

- Analytc w.. Dot detected in sample.. 




TARLE 22 SUMMARY OF CHEMICALS DETECTED IN SEDIMENT. JUNE 1991 (I) 

r---- 
SAUGATUCKET RIVER MITCHELL BROOK UNNAMEO BROOK UNNAMED TRlBUTARY 

UHOEOf ,.",t"'"CY lANGl:Of A..EQUEHC"'I' lANa: Of FJ.EQUENCY FW.£QUENCY OYDAU 

"""TDIeD"" 

.\$SOC. WIllI 

otD<lCAL 

DETECT10N UNITS 

MJJo/IMUW MAXIMUM 

Of 

0f'TEC1l0N(lJ 

AJlmtW£T1C COfoICEHnAnONS [)) 

AvaAGE WINIW\.IW """'IMVW 
r.<AXl""'" 
LOCATION 

Of 

DE'T'ECT10N(!) 

AJllTHlo(£llc 

A¥EVe> 

CO"'CE~nONS (l) 

"'ININ~ MAXIMUM 

"'-"""'\JM 

LOCA,TION 

Of 

Dt:'"11iCTlON(l) 

CON~N-

RAnONS LOCATlOf'l 

Of 

t:lEn.cnON(1.\ 

CONCEN

T1.ATIOMS LOCATION 

WAXIMUW 

LOCAnol'l 

0VD.All 

MAX.t.OC 

VOLATILE ORGANICS - (pglltg) 
EthylbeAzenc 6 10 I /6 4.8 8 J S[)-{)8 o / 6 - - - - 0 / I - - o / I - - SO-<J8 Sauganu:kd
TouIXyl..... 6 10 2 /6 16 10 J 67 J SO-o8 2 / 6 4.9 7 J 8 SO-<J7 0 / I -  - o / I - - SO-<J8 Saugatuc:ket
Trichlorocthcac 
1.2-0ichloroc<hcne(loul) 
CuboQ O..ulfldc 

6 
6 
6 

10 
10 
10 

3 /6 
I /6 
1 /6 

JO 
4.3 
5.0 

7 J 
5 
9 

J 
J 

150 J SO-o8 
SO-<J8 
SO-<J8 

3 
0 
0 

/ 
/ 
/ 

6 
6 
6 

54 
-
-

6 
-
-

J 9 
-
-

J SO-09 
-
-

0 /
o / 
o / 

I 
I 
I 

-
-
-

-
-
-

o / 
o / 
o / 

I 
I 
I 

-
-
-

-
-
-

SO-<J8 
SO-<J8 
SO-<J8 

Saugatucket 
S&UiKuCket 
Saugatuck.et 

SEMIVOLATILE ORGANICS (pg/ltg) 
I'IIawIIhn= 
fluoranthcne 
Pyrme 
Cbry.... 

820 
820 
820 
820 

1.400 
1.400 
1.400 
1.400 

I /6 
I /6 
I /6 
1 /6 

500 • 
520 • 
510 . 
500 • 

220 J 
330 J 
280 J 
180 J 

SO-<J8 
SO-<J8 
S[)-{)8 
S[)-{)8 

0 / 
0 / 
0 / 
o / 

6 
6 
6 
6 

-
--
-

-
-
-
-

-
-
-
-

-
-
-
-

0 /
o / 
0 I 
0 / 

I 
I 
I 
I 

-
-
-
-

-
-
-
-

0 
0 
0 
0 

/ 
/ 
/ 
/ 

I 
I 
I 
I 

-
-
-
-

-
-
-
-

S[)-{)8 
SO-<J8 
SO-<J8 
SO-<J8 

Saugarucke< 
Saugatuckc:t 
Sw81l11<:kd 
Seugatuckd

Bcnzo(b)fluoraothcnc 
IIcazo(1t)fluoranth.... 

820 
820 

1.400 
1.400 

I 
I 

/6 
/6 

490 • 
490 . 130 

130 
J 
J 

S[)-{)8 
SO-<J8 

0 
0 

/ 
/ 

6 
6 

-
-

-
-

-
-

-
-

0 
0 

/ 
/ 

1 
I 

-
-

-
-

0 
0 

/ 
/ 

1 
I 

-
-

-
-

S[)-{)8 
SO-<J8 

SaugllUckd 
Saugatuck.c:t 

Bcaz.o(a)pyraoo 
Butylbcuzylphthalate 

820 
820 

1.400 
1.400 

I 
I 

/6 
/6 

490 
530 

• 
• 

140 
440 

J 
J 

SO-<J8 
SO-<J6 

0 
0 

/ 
/ 

6 
6 

--
-
-

-
-

-
-

0 
0 

I 
/ 

I 
I 

-
-

-
-

0 /
o / 

I 
I 

-
-

-
-

S[)-{)8 
SD-<J6 

Saularuc:kc:t 
Sauguuclet 

PESTICIOESIPCB. 
Naac Detected 

METALS (mglltg) 
Aluminum 2.26 10.64 6 /6 3.300 749 6.280 SO-<J5 6 / 6 3.300 1.360 5.640 SO-14 I / I 3.210 SO-IO I / I 6.050 SO-<Jl S[)-{)5 Saugatucket 
Irca 1.58 7.09 6 /6 5.000 780 1.600 S0-<J4 6 / 6 4.400 2.750 6.490 SO-<J7 I / I 113.000 So-IO I / I 7.530 S[)-{)1 so-tO UllA&.DIcd brook 
Caleium 1.58 11.03 4 /6 640 547 1.270 S[)-{)3 3 / 6 350 339 921 So-13 I / I 1.010 SO-to I / I 318 SD-Ol SD-OJ Saugatucket 
Mapcaium 2.94 13.00 3 /6 490 488 1.040 S[)-{)5 4 / 6 470 S06 164 So-I4 I / I 591 SO-IO I / I 1.100 S[)-{)I S[)-{)I U......cdtrib. 
Sodium 4.98 11.82 1 /6 44 115 SD-<J6 3 / 6 40 38.1 82.3 SO-13 I / I 14.6 SO-to I / I 47.1 S[)-{)I SO-<J6 Saugatuc.ket
Pot&IIium 9.50 98.91 I /6 96 191 SD-<J6 3 / 6 170 191 308 SO-14 I / I 415 SO-IO I / I 549 S[)-{)I SO-<JI Unnamod uib. 
AnatJc: 0.47 1.46 3 /6 0.97 0.79 2.1 S[)-{)5 2 / 6 0.60 0.52 1.1 SD-01 I / I 2.0 SO-IO 0 / I - - S[)-{)5 Saugatuckt:c: 
Barium 0.23 0.19 6 /6 12 2.7 26.2 SO-04 6 / 6 12 1.0 22.2 SO-\3 I / I 64.6 SO-IO I / I 13.6 50-01 50-10 Unnamed brook. 
BcryU.... 0.23 0.39 5 16 0.18 0.40 2.0 SO-04 5 / 6 0.59 0.29 1.3 So-I4 I / I 1.2 SO-IO 0 / I - - 50-04 Saugatucket 
Chromium 0.45 2.16 3 /6 3.9 1.9 ) 8.7 SO-04 3 / 6 2.1 2.5 3.6 So-I4 0 / I - - I / I 4.4 S[)-{)I SO-04 Saugatuck« 
Coboll 0.45 1.58 3 /6 2.2 3.4 J 4.2 SO-<J5 0 / 6 - - - - 0 / I - - 0 / I - - SO-<J5 Saugatuekd 
Cappo< 0.68 4.33 0 /6 - - - - I / 6 2.2 4.2 SO-14 0 / I - - 1 / 1 3.3 SO-{)I SO-14 Mitchell Brook 
Lad 0.24 0.39 I /6 5.1 10.9 50-<J6 3 / 6 8.6 5.2 21.7 SO-14 1 / I 7.4 50-10 1 / I 10.8 SD-<JI SO-14 Mitchell Brook. 
Maag...... 0.23 3.55 6 /6 110 13.5 193 SD-<J6 6 / 6 54 36.3 14.0 SO-\3 1 / 1 1.150 J SO-10 1 / 1 14.4 SD-OI So-10 Unnamed brook 
Niek.eI 0.90 2.36 5 /6 3.5 1.4 9.5 SJ)-{)5 6 / 6 2.2 1.4 ) 3.0 So-14 I / I 3.0 SO-to 1 / I 4.1 SD-<l1 S[)-{)5 SwgllUckd 
SeleD.ium 0.95 1.55 I /6 0.85 2.1 ) SO-{)S O..{ 6 - - - - 0 I I - - 0 / I - - 50-<J5 SwgllUckd 
VaaadiuOl 0.45 1.18 5 16 7.7 . 4.1 14.2 S[)-{)5 5 / 6 4.1 3.5 7.6 So-I3 I / I 15.2 SO-to I / I 10.8 SO-{)I so-tO UIUWIIOd brook 
ZUtc 0.68 3.IS I 16 14 20.5 SD-<J6 3 / 6 16 17.3 30.6 50-13 I / I 236 SO-IO 1 / I 25.2 SD-OI SO-IO UIUWIIOd brook 

SOn. QUALITY PARAMETERS 

-("&I\&) 0.04 0.01 6 /6 48 15.0 129.0 SD-<J6 6 / 6 19 3.10 34.0 SO-<J7 I / I 25.00 SO-to 1 / 1 1.10 SD-Ol SD-<J6 SaugllUckd 
CyoaIcIc - Not Dc<edcd 

TOTAL COMBUSTmLE ORGANICS (")
Orpaioe- NA 6 16 5.5 1.0 14.1 S[)-{)3 6 / 6 3.4 0.1 7.0 SO-\3 1 / I 4.7 SO-to I I I 2.1 S[)-{)I SD-<l3 SaugllUckd
_e
M_e-

NA 
NA 

6 
6 

/6 
16 

56 
44 

33.6 
25.9 

74.1 
66.3 

SiH72 
S[)-{)3 

6 
6 

/ 
/ 

6 
6 

61 
29 

54.1 
15.6 

10.5 
45.9 

SD-12 
So-13 

I 
I 

I 
/ 

I 
I 

53.2 
46.1 

SO-to 
SO-to 

I 
I 

I 
/ 

I 
I 

68.1 
31.9 

SD-<ll 
SD-Ol 

So-12 
S[)-{)3 

Milchell Brook 
Saugll1l<:kd 

GRAIN SIZE (") 
Clay NA 6 /6 4.1 0.4 11.8 S0-<J4 6 / 6 1.4 0 3.6 50-14 1 / I 10.4 SO-to I / I 2.9 SD-<l1 SO-<J4 Saugatuckt:t 
Gravel NA 6 /6 1.7 0.3 2.9 SJ)-{)5 6 / 6 5.6 I 13.8 SO-13 1 / I 3 50-10 I / I 6.6 SD-<ll So-I3 Mitchell Brook 
Saod NA 6 /6 1'l - 31.7 95 SO-<J2 6 / 6 19 57.3 91 So-I2 I / I 61.7 SO-to 1 / 1 56.9 SO-{)I So-12 Mitchell Brook. 
SUt NA 6 /6 ·22 3.1 48.5 SO-04 6 / 6 14 1.6 26.5 5D-\3 1 / I 18.8 SO-IO I / 1 33.5 SO-<JI SO-<J4 3augatuckc:t 
NOTES: 
I. Aaalyti<;oI data .. p,....tcd in Appendix O. 
2. 	Frequency of detection iii the number of SoI.IDpiCi with positive valuCi. Positive vaJuu include approximated values and approtimalod valueslcu than 

_pic dc:Icction limiu. Number of samplca include aU analyzed umplCl for wttich analytical value.- were reported. unlC$s the sample valuc ..... reJCCted. 
3. Prcac:nta the minimum and maximum v.iJuca for poswve detections. Approtimated vtluc.& and appro~ed values.les.s than sample detection hrruu 

arc also included. A lingle concentridion .. prCKnted when ONY onc positive detection occurred . 
• The c&lculated average tl greater than the ma~mum value. 

N A - Not Applicable 

J = Quantiwlon is appro1.1mate due to limiwions Idenufted dunl\~ laboratory analySIS or data validation 

- Ana.lyte WAS nO( detected in w.mplcs. 
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__ 

T.-\BLE.:'3 SUMMARY OF CHEMICALS DETECTED IN SEDIMENT. SEPTEMBER 1991 (I) 

DETECllOP'l LIMITS Al.mtMETlC CONCEJrrl"J'kAnONS ()! MAXIMUM Of .urnU.a:T1C COHCDlTJ.A1lQtoIS (1) WAXIMUN Of CONct:H COHCDI- MAXltoruW OVD.AU. 
MlHI"\JM MAXDofUW DE"recnON (11 AVD.AGE MIN1MUW NAJUNUN LOCATIO'" DETECTlON (l) AVD.AGE WINlMUJ.( I!.tAXINUM LOCATIOH DETECIlON m nATIONS LOCAnON DETECT10'11 m nATlONS LOCAl1ON UJCATlON ),(AX. LOC. 


VOLATll...E ORGANICS - VaaIk&J 

Bc.azeec 12 2. 
 017 II 7.2 I J SD-t2 o I o I 1 50-12 Mitchell BrookEtbyJbc;a:r.mc: 12 
 117 79 5D-o, 
 o 1 o I o 1 I SO-oS s....tuctelTotal Xyleou 12 " 1 17 ... SO-o5 o I o I o 1 
 50-05 $aUC.QlCtef.
AtctaDe 12 , 172'" 92 "21 2U I SD~ 2 1 n lSI() '200 50-09 o I o I SO-Ol Sa...webll-&Auoac 12 1 17 12 21 I SD-m II 16 46 so~ o I o I 5041 MilCbcU Brook4-MClhyI-2-~ 12 0172'" o I I I I J J 50-10 o I SD-IO U..amc4 brookTwaeblorocthcoe 12 24 117 Il .. 1 SD-cI 2 I '.t 2 J 3 1 80.-\.. o 1 o 1 I $0-0' s....lUCteaewo.,,{_ 12 24 017 II 5 1 SO-iS o 1 o I I SO-iS Mj~n Brook 

2'Carbaa Oi.,. 12 1 17 " 22 J SD-<n o I • " o I o I 50-0' SaUC.web! 

.DltVOLATlLI! OllG""lCS WIkal 
~ 100... 0/7 , I 140 11 J 14 J SlHl9 HA o 1 I so~ Mitchell BtootPy- ... 100 , 	 I1 17 260 19 1 SO-QJ 110 lS J 40 J SO-iS HA o I SO-IS Mil£.bc.U B1'OIOkDi-......,.."lpbthI,latc <100 100 o 17 .1 '10 610 1 .0-<>9 HA o I 1 51>-09 Mitcbell Brook 

PE.511ClDE3 WIke) 
dcK8-BHC 2.1 014'.7 o 1 I II 05 50-10 o I I 50-10 U..amcd brook .....·-DDE 014'.0 7.1 2 I 2.' 1.6 J 4.9 J SO-ot II 0.6.5 50-10 o I SIH)9 Mitchell Brook4,4'·000 014'.0 7.1 1 1 • ,.. 1.2 SO-<>9 o I o I SIHl9 MitcheD 8toot ..... '-OD1 o 14'.0 7.1 o I II 0,90 J SO-tO o 1 I SO-10 U-.uDCd brook

21.0 37 o 14 o I 1 I 2.6 J 50-10 o 1 I SD-IO U.....c4 brookEadoiuIr.. n.......- '.0 7.1 
 014 o I 1 I 0.31 J SD-IO o I I 50-10 Uaaame4 brookDicldria 014'.0 7.1 o 1 II 1.1 I 5D-~O o 1 SO-IO Uaaame4 brook,.....-cwo..... 0142.' >.7 o I 1 I D.D J SD-I0 o I I SD-IO UIIDaIDCd brook 

PCBo 
H_ Dccec&cd 

Aka__t.l1rrAU (...Ike) 
3.' 12.01 717 l.IOO 1.260 '.420 SD-oS ..... 1.660 ',010 SD-ll II 4,(XX) 50-10 I I 1.650 50-01 SO""I Umaamcd lnb.... L. .... 717 '.600 1.0:10 Ui.o4OO S~ •6 11 7.300 5.010 14.600 SO-<n 1 I.5,KlO 50-10 1 I 10,SOD 50-<11 SO-ID U.amedbroot:c:.ki_ 7 17 .10 '10 1 1,760 J 50-01 6 1 .10 290 94. So-m I I 1.125 50-10 1 I I 751 1 50-<11 SlHl' S....lUCtctMapc.ailllll 6.2 17.93 7 11 980 ~2 2•.s60 SD-()6 $16 50-106 1 700 3>" 'J} SO-<n III 1,.5.50 50-01 SIHl6 s....bICkct..... '.1 11.) 

2173.' 22.22 ,1'1 59.6 63.2 SD-oa o 1 ,.9 3U 67.' SO-<n o" I SO-<n MilcheU Bloat,..'17 200 111 I .... SO-o5 230 .13 .D-<n 1 I o.s.. 50-10'I.. 1 I 775 SD-Ol SO""I UIIIIIIDOd tn"lt
6.0 11.32 017 o• I1 II 62.1 J SO-IQ o 1 50-10 U....ac4brook:A ...... , 17 .<70.'14 G.1S 0.43 1.2 SO-OS .1 0." 015 J 0.7 SIHI9 1 I 4.6 $0-10 SO-IO u.....,..,s brool1 I I 1.2 5D-i>1

0.'14 0.71 7 /7 Il '.1 lO.s S~ 6 1 11 '.3 21.6 SD-ll II 46.1 J SD-IO 1 I I 2U SD-i>1 SD-IO U......e4 broot.. 
P-- 2>0 

Beryllium 0.'14 O.~ 1 17 O.~ 2.' SIHW o 1 1 I 1.2 5D-10 o 1 SIl-04CadaU.. 0.72 1.1 017 ....11 060 I.)J SD-t3 o I o I 5O-1l MiIchcU Brook.a..-.... 1.9 '.j • 17 I.' II .• 11.1 SO-06 o 1 • o I II 11.1 SD-OI SIHl6 s....bd:dCoboh ... 3.' • /7 2.' 6.5 SD-Oji 2.1 20 ... SD-13 1 5.7 SD-IO II .5.0 SD-Ol U....... _
SD-05 s.....tDCkctCappo, I.' • 1 61.0 2.3 0/7 I }6,1 51)-10o 1 • o I 50-10 u__ _U....... _
..... 0.'14 0.'5 7/7 ... 4.3 1 201.2 J 50-03 6 I 6 1.S J 'IJ.7 J 8O-1l I 24l.4 $D-10 1 I 12.2 1 SD-i>l 80-10
0.41 717 97 :10. 1117 SIHlJ 91" 41.1 m So-m I 1 I I 113 SD-41......-
'.SI 

1.1 '10 SD-I0 80-10Hi<bl '.0 2/7 6.' 11.' lO.s SJH)6 ~ : : II 3.4 sn-tO III 1.3 SD-Ol IIHl6 s....tuctct , 	 /7~ 0.'14 t.> 0.46 0.37 J 1.3 J SJ)...(H o I 6 o I o I SIHIS s....oactctno.... 0.'14 O.~ 0/7 2 I 6 0.22 0.)7 0.37 50-11 o I o I 8O-U t.ll1dIo1I_
0.72 1." 717 .., 2.0 17.7 SD-Q5 , I 6 7.1 6.0 11 ..5 80-13 1 I 12.4 10-10 II \6.1 SD"()l U.......
SIHIS s.••tuckct_Zio< 2 /7 :10 43.6 49., SD-QjI.' ... 2 I 6 33.6 J 43.9 J 80-11 1 I 229 I SD-10 1 I I 33.7 SO~" 10-10'" IOn. QUALlTY PAI.AME1'EItS 

-(ooaJq) 10 17 0/7 1 I • ISO 110 I 80-12 o I 1 o I 1 10-12 Mlk:bell BrootCy.... -Nol~1Od 

TOTAL COMIUSTIBl..I! ORGANICS (.)
o.a-C- HA 717 '.6 1.1 '.3 SD-03 6 I '.2 0.' 7.6 SD-I) 6.0 50-10 1 4.7 SIH)1 SD~ Saac.cuctctw..c-.. NA 717 J7 43.2 61.' SIHW .. .52.3 50-106 I 53.3 'I.I SD-12 I 62.9 SD-DI 10-12 Miklll-.U Btoot.,MoUDrc CoMcal NA 717 11.0 16.7 80-11 ,2 ....6 I 11."2 SIHl9 41".1 5D-l0 II 37.2 SD-OI JD-ll s....Pactct 

GRAIN SIZE (S) 
HA 7/7 '.0 o H.6 SIHW 1.1 SO-tO6 I 1.1 o '.2 st>-\l III 7.5 31)-01 SD-04 Saue.pact.ctOn... 7/7 1.7 0.1 '.2 SIHlJ 6 I 7.0 0.2 11.9 SD-14 0.9 SD-IO 1 I I 1.8 SD-OI 10-14 Mik:bcU &root.... HA 
HA 7 17 71 11.1 73.' SIHl6 17 97.' 30-12 I 64 0 50-10 I SI.2 SD-Ol $0-12 MlkKIl ~7'HA 717 23 • ".2 SO-o.< • I " 2.2 291 5D-13 I I TT.4 50-10 I 39.S 50-01 SD~ Sa....~II;e\

NOTES. • I 

RANGE Of ~GEOf IUNGlEOf tUQUENC"t 

'lVAl'D aoOY 

OYnAU. AUOC WITlt 

V 

"'" 
Sih 

1.......lytic.aI.&.I i. pR.-od" AppcadbI: D. 
2. P~y 0( dcw:.tioo i. Ibc _be, oIMIDplu WltIr. pcMIilive Y.I~•. POlillive v,lue. iachadc .ppro1im.u.d v.luc. _ appl1lnm.tU VII,," Ie.. tbu 

-pic 4c.toctiaa. U..itt.. H_kr of UJDpk. mcNdc 111 aulyze.d MlDple. for ..bleb ....Iyucal value. ..ere reportc.d. uaJcu fbe tuDplc v,lue w.. fCJ«tc4 
J. 	Preaeau tbc _iaim__ ... ma:lial_ w,h,.c. for pooaitivc delc.chOGI. ApprOl.UDlol(.Ol v,l\aC1 met .lpprotim..ted v.luc. Ie.. tha.a tamplc de~lioa IUDI'" 

Ire .Ieo iDc:laded. A fIlICic ~rlltiGa .1 prctclll.ed _beo oaJy ODe po.,li'lc dc.leCiiOlll OtcWTtd 
• 'The ,.kut.ted .ltcrace I. (rca", thaD. tiK .....i.mla ...,Iuc 
NA '" Not .... ppliClblc 
J • Quaalit.-IH)G i••pprou....1c _ tD limilati(lQlllkatJf.cd durinc I.bontory .... 1) III or ciall .... lldIlloa 
R .. All &tmplc ...Iuc. were rcjcc~ 
.- A.D.Ilytc .... ~ck:le.cleduaa&lllplc.l 

http:limilati(lQlllkatJf.cd
http:prctclll.ed
http:ApprOl.UDlol(.Ol
http:appl1lnm.tU
http:Saue.pact.ct
http:EtbyJbc;a:r.mc


r.-\BLE c~ SUMMARY OF CHEMICALS DETECTED IN SEDIMENT, MAY 1992 (1) 

SAUGATUCKET RIVER MITCHELL BROOK 
WATER BOOY 

RANGE OF FREQUENCY RANGE OF FREQUENCY RANGE OF OVERALL ASSOC. WITH 

OETECTION LIMITS OF ARITHMETIC CONCENTRATIONS (3) MAXIMUM OF ARITHMETIC CONCENTRATIONS (3) MAXIMUM MAXIMUM OVERALL 
CHEMICAL MINIMUM MAXIMUM OETECTION (2) AVERAGE MINIMUM MAXIMUM LOCATION OETECTION (2) AVERAGE MINIMUM MAXIMUM LOCATION LOCATION MAX. LOC. 

VOLATILE ORGANICS - (j<&'k&) 
None Detoc:tcd 

SEMIVOLATILE ORGANICS (j.glkg) 
Phaw>threac 3SO SOO I I 7 110 • S7 I SO-II 0 f 4 - - - - SO-l1 Saugatuckc:t 

Antht~ 3SO SOO I I 7 190 • 64 I SO-II 0 I 4 - - - - SD-II Saugalu<:kct 
F1uorantMac 3SO SOO I f 7 190 • II I SO-II o I 4 - - - - SD-II Saugatu<kct 
Py..... 3SO SOO I I 7 180 • 39 I SO-II o I 4 - - - - SD-II Saugatuckd 

PESTICIDES (j.&ik&) 
deIta-SHC 1.9 2.7 6 I 7 0.78 0.46 I 1.3 I SO-II 4 I 4 0.64 0.S7 I 0.73 I SO-12 SD-II Saugatu<kct 
4,4'-ODE 3.6 S.3 2 I 7 2.2 1.2 I 4.3 I SO-II 0 I 4 - - - - SD-II Saulatuc:Ut 
4,4'-ODO 3.6 S.3 I I 7 2.9 1.0 SO-II 0 I 4 - - - - SD-II Sau,aruckd 

PCB. 
N_Det=cd 

METALS (mllkg) 
AlumiaUGl 10.9 11.1 7 f 7 I,SOO 836 1.860 SD-II 4 I 4 2,100 1.860 2,640 SO-o7 S0-07 Mitchell Brook 
lroa 1.1 1.9 7 f 7 7,700 88S 2S.900 SO-OS 4 I 4 8.700 3,985 12,400 so-o7 S0-05 Saulatuc;kc:t 
Calcium 2.2 3.8 5 f 7 280 2S8 SSS SO-\l 4 I 4 210 176.5 242 SO-16 SD-II Saugatu<kct 
MapAium 2.2 U 7 I 7 260 114 489 SD-17 4 f 4 490 388 613 50-07 SD-07 Mitchell Brook 
Ancuic; 0.19 0.41 2 I 7 1.2 2.0 I 6.1 SO-o5 4 I 4 0.72 0.31 I 1.1 SO-12 S0-05 Sougalu<:kct 
Barium 0.11 0.19 7 f 7 7.2 2.9 1).7 I SO-o5 4 I 4 92 6.2 11.5 50-07 SD-05 Saugatuc:1tet 
Beryllium 0.11 0.19 2 f 7 0.20 0.25 0.79 SO-Q6 3 f 4 0.2S 0.27 0.42 50-07 SD-Q6 Sougatu<kct 
Chromium 0.44 0.75 7 f 7 1.7 1.1 2.5 SO-II 4 I 4 1.9 1.35 2.5 50-07 50-07 Mitchell Brook 
Cobolt 0.33 0.56 4 I 7 0.76 0.91 1.4 SO-Q6 4 I 4 1.1 0.59 I 1.8 50-07 SO-o7 Mitchell Brook 
Lead 0.09 0.21 7 I 7 6.5 3.7 13.5 SO-II 4 I 4 3.1 2.3 4.1 SO-16 SD-II Saugatuc:kct 
Mang...... 0.11 0.19 7 I 7 110 n.6 200 SO-Q4 4 I 4 110 57.8 241 50-07 S0-07 Mit<hcII Brook 
NM:kd 2.2 3.8 I I 7 1.8 4.7 SO-Q6 1 I 4 1.8 3.8 5D-12 SD-Q6 Saugatuc:kct 
SdCllium 0.19 0.41 2 I 7 0.24 0.43 0.58 SO-II 0-1 4 - - - - SD-II Saugatuc:kct 
VuadiuDI o.n 0.38 I I 7 1.9 3.4 I S0-05 I I 4 3.2 6.4 SO-o7 SD-07 Mitchell Brook 
Zu.: o.n 0.38 If 7 5.9 11.2 S0-05 o I 4 - - - - So-os Sougatuc:kct 

SOIL QUALITY PARAMETERS 
CyuU4c - Not Dotocted ,
AmmoaIo (mgIq) 0.980 1.37 3 I 7 1.4 2.01 3.17 S0-05 2 I 4 7.7 4.36 2S.6 SO-12 SD-12 MitdK:ll Brook 

TOTAL COMBUSTIBLE ORGANICS (I) 
Orpaloc- NA 7 I 7 2.4 1.3 5.6 SD-II 4 I 4 1.3 I.l 1.8 SO-16 SD-II Saugatuc:kct 
SoI1dac NA 7 f 7 71 SO.5 78.3 SO-Q4 4 I 4 80 76.05 85.5 SO-12 5D-12 Mit<hcII Brook 
MoimucC_ NA 7 I 7 43 27.7 97.9 SO-II 4 I 4 2S 16.9 31.5 50-09 5D-1I Sau,atuckcl: 

GIlAJN SIZE (I) 
Clay NA 7 I 7 0 0 0 SO-II 4 I 4 0 0 0 50-12 5D-12 Mitchell Brook 
Gnvd NA 1 f 1 14 0.7 33.2 SD-05 4 I 4 6.8 0.9 10.65 50-Q9 so-os Sougatuc:kct 
s...d NA 7 I 7 82 64.6 95.8 SD-Q6 4 I 4 91 86.45 95.7 SO-16 SD-Q6 Sougatuc:kct 
Silt NA 1 I 7 3.9 1.8 6.2 SO-II 4 f 4 2.4 1.5 3.4 SO-16 SD-II Saulatu<kct 

NOTES: 
1.......ytItaI _ iI ptoICIIIcd ill lIf>I-dix D. 

2. Frcqueacy of dcccctioa iI the number of sampla with positive value.. Positive: valuCi include appro~ed value. and approximated valua leu than 
sample: ddcc:tioa liDUtJ. Numbc:r of sample. inClude all iUWyzcd Amp)n for which analytical values were reported, unlc.u the sample value wu rejc ctcd. 

3. PrC8CQta the minimum and maximum valuea for positive dctcctionJ. Approximated values and approximated values lesl than sample detection )imiu 
are alto included. A single concentratioa is prcacntcd when only one positive detection occurred. . 

• The calculated a ...crase is Ireater than the mu..imum value. 
N A = Not AppIicoblc 
J ;; Quantitatioa li approximate due to limitations identified during laboratory analY5i5 or da.t... vaJ.darion. 
- AnaJ)'te ..u no( ddected in samples. 



TABLE 25 SUMMARY OF CHEMICALS DETECTED IN LEACHATE, JUNE 1991 (I) 

RANGE OF 

DETECTION LIMITS (2) 
CHEMICAL MINIMUM MAXIMUM 

SAUGATUCKET RIVER 

FREQUENCY RANGE OF 

OF ARITHMETIC CONCENTRATIONS (4) MAXIMUM 
DETECTION (3) AVERAGE MINIMUM MAXIMUM LOCATION 

MITCHELL BROOK 

FREQUENCY 

OF 
DETECTION (3) CONCENTRATION 

WATER BODY 

OVERALL ASSOC. WITH 

MAXIMUM OVERALL 
LOCATION MAX. LOC. 

VOLATILE ORGANICS  (pgIL) 
ToI..... 5 3 I 5 22 27 I 50 LE-'l3 0 I I - LE-'l3 Sau81tUckd 
Chlorobcnzcae 5 3 I 5 2.2 • 2 I 2 I LE-'l3 o I I - LE-'l3 Sau81tUckd 
T richloroc<hcae 5 0 I 4 - - - - I I I 4 I LE-QI Mitchcll Brook 
1,2-D;.),\oroecheac(lOCaI) 5 
I, I-Dichlorodlw>e 5 
CbIoroc<lw>o 10 
Vinyl Chloride 10 

0 I 4 - - - -
3 I 5 2.2 . 2 I 2 I LE-Q3 
3 I 5 5.8 5 I • I LE-Q3 
0 14 - - - -

I I I 
0 I I 
0 I I 
I I I 

44 
-
-

I 1 

LE-QI MiIcl>dl Brook 
LE-Q3 SaualtUckd 
LE-'l3 SausltUckd 
LE-'ll Mil<bcU Brook 

C&rboG Dbulfodc 5 I I 4 2.6 3 I LE-Q2 I I I 12 LE-'ll Mitd>d1 Brook 

SEMIVOLATILE ORGANICS (PaIL) 
bil(2-Etbylhuyl)pbthalau 10 , I 5 50 230 1 LE-% 0 I I - LE-% Sau81tUckd 

PESTICIDESIPCB. 
N.... Dcccctod 

METALS - UNFILTERED (PgIL) 
Aluminum. 10 27 4 I 5 2,100 114 I 9,220 I LE-Q2 I I I 60,500 I LE-QI MltchcII Brook 
1_ 7 18 5 I 5 370,000 15,200 I 1,370,000 I LE-Q2 I I I 133,000 I LE-Q2 Sau,1tUckd 
Calcium 7 28 5 I 5 27,000 10,000 59,000 LE-Q2 I I I 14,900 LE-Q2 SausltUckd 
Mapcaium 13 33 5 I 5 7,500 2,420 16,100 LE-Q2 I I I 5,610 LE-Q2 SausltUckd 
Sodium 22 30 5 I 5 23,000 5,560 55,400 LE-Q2 I I I 9,300 I LE-Q2 Sau81tUckd 
Potulium 42 251 5 I 5 16,000 2,000 44,aoo LE-Q2 I I I 3,620 LE-Q2 Saugatuckd 
Ancnic 2 4 0 14 - - - - I I I 3.7 LE-'ll Mit<hcll Brook 
Barium I 2 5 I 5 550 22.2 2,120 LE-Q2 I I I 328 I LE-Q2 Saugatucket 
Beryllium I I I 5 2.3 8.7 LE-Q2 I I I 11.2 LE-'ll Mitchell Brook 
Chromium 2 7 0 I 5 - - - - I I I 23.9 LE-QI Mttch.cllBrook. 
Cobalt 2 4 4 I 5 63 5.6 295 LE-Q2 0 I I - LE-Q2 SauglllUcket 
Copper 3 II 0 I 5 - - - - I I I 37.8 J LE-'ll Mitchell Brook 
Lead I 2 I I 5 37 174 J LE-Q2 I I I ISO LE-Q2 Sau81tUckd 
MID.8&1lC1C I 9 5 I 5 8,300 2.490 J 14,700 J LE-Q2 I I I 814 LE-Q2 Sau81tUckd 
NI<kd 4 6 2 I 5 5.3 4 I 13.~ LE-Q2 I I I 15.8 LE-'ll Mitd>d1 Brook 
Vuadium 2 3 2 I 5 18 22.2 65.2 LE-Q2 I I I 49.8 LE-Q2 SauSItUckd 
Zinc: 3 8 2 14 260 • 34.3 133 J LE-Q2 I I I 209 I LE-'ll Mil<bcU Brook 

METALS - FILTERED (pgIL) 
I_ 7 18 5 I 5 29,000 , 743 64,100 I LE-Q3 I I I 1,260 J LE-'l3 SausltUckd 
CIlcium 7 28 5 I 5 16,000 4,500 41,500 LE-Q5 I I I 4,400 LE-'l5 SaugltUckd 
Mapeaium 13 33 5 I 5 4,800 1.420 11,500 LE-Q5 I I I 1.360 LE-'l5 Saugaruckct 
Sodium Z2 30 5 I 5 16,000 7,095 42,600 LE-Q5 I I I 11.600 LE-'l5 SauSItUckd 
PotuaiuDl 42 251 5 I 5 7,200 1.000 26,700 LE-QS I I I 1.440 LE-Q5 SauSonw:l:,. 
Barium I 2 4 I 5 57 22.5 143 LE-Q5 I I I 21.5 LE-Q5 SaulatuUc:t 
Cobol! 2 4 I I 5 2.5 3.5 J LE-Q4 0 I I - LE-Q4 SaugltUckd 
Mone..... I 9 5 I 5 5,100 246 9,700 J LE-Q3 I I I 114 I LE-'l3 Sa"gatucket 

WATER QUALITY PARAMETERS 
Cyoalde (mgIL) 2 2 I 5 19 36.1 41.7 LE-% 0 I I - LE-% SaugltUckd 
ToC&l 0,...... CuI>oa (mgIL) 1.0 3 I 5 18 18 I 48 J LE-Q2 I I I 8.4 J LE-Q2 SauSItUckd 
BIoc:hcmkaI 0")'8011 DeIIWId (mgIL) 2.4 2 I 5 15 7.5 51 LE-Q2 o I I - LE-Q2 Saugaruc:kd 
H_(m81L) NA 5 I 5 99 35 214 LE-Q2 I I I 60 LE-Q2 Saugaluekc:t 
pH NA 5 I 5 6.5 6.2 7.1 LE-Q2 I I I 5.4 LE-Q2 Saugatuc.k.C:C 
SpecifIC Conductance {JunboI/<m) NA 5 I 5 750 250 I,aoo LE-'lS I I I 100 LE-<lS Saugatu<k<t 

- -
NOTES: 
I. Aa.Ilyti<al dolo ia p.- ill Appoadi>< D. 

2, I( aU sample detection limits arc the same, • aincJc dct=:ioo limit is presented. 

3. Frequency of dctcctioa is the number of aamplCl with positive values.. POl.itive valua include. approUmaS.cd values and a.W10x.ima1c.d valuea leu than sample detection h..au.ts. 

Number of sampla include aU an.aJyud sampl" for which ana.Iytkal valU" were reported. unleu the ....mple ...alue was rejected . 
.c. 	Prcscnta the: minimum and lIIuimum valuea (or positive detection'. Approximated values and approximaled values les' than sample ddcctioD limits are allO included. 

A single roncentraLioD 1. prcacntcd when only one pocitive detection occurred . 
• The caJc;:ula.tod avenge: is greater than the maximum value. 

N A " Not .t.ppli<obl. 

J "" Quantit.a.llon iI approximate: due to limliatlons Identtfied during laboratory analYSis or data ...alidation. 

- An.aIytc was not detected in samples. 


http:h..au.ts
http:approUmaS.cd


TABLE 26 SUMMARY OF CHEMICALS DETECTED IN LEACHATE, APRIL 1992 (1) 

SAUGATUCKET RIVER 


RANGE OF FREQUENCY RANGE OF 
DETECTION LIMITS OF ARITHMETIC CON CENTRA TlONS (3) 

CHEMICAL MINIMUM AXIMUM DETECTION (2) AVERAGE MINIMUM MAXIMUM 

VOLATILE ORGANICS - (J!g/L) 
Ethylbenzene 
Total Xylenes 
1,2 - Dichloroethene( total) 
Chloroethane 

10 
10 
10 
10 

3 I 
2 I 
1 I 
1 I 

3 
3 
3 
3 

1.7 
3.3 
3.7 
4.0 

•• 
• 

1 
2 

J 
J 

1 ] 
2 ] 

2 
3 

J 
J 

WATER SOLUBLE ORGANICS 
None Detected 

SEMIVOLATILE ORGANICS (J!g/L) 
Naphthalene 10 3 I 3 0.77 0.7 ] 0.9 ] 

Dicthylphthalate 10 3 I 3 6.3 4 J 11 

PESTICIDESIPCBs 
None Detected 

METALS - UNFILTERED (pg/L) 
Aluminum 21 22 2 I 3 310 238.75 ] 623 
Iron 23 25 3 I 3 140,000 49,800 283,000 
Calcium 28 34 3 I 3 20,000 16,700 23,000 
Magnesium 22 55 3 I 3 6,600 5,710 7,220 
Sodium 34 67 3 I 3 23,000 20,800 24,700 J 
Potassium 82 194 3 I 3 14,000 12,000 15,200 
Barium 1 5 3 I 3 180 97.4 J 293 ] 
Chromium 3 5 1 I 3 2.6 4.85 ] 

Lead 1 1 I 3 5.0 10.5 J 
Manganese 1 3 I 3 1,900 1,490 2,410 
Mercury 0.2 1 I 3 0.13 0.2 
Zinc 8 11 1 I 2 6.8 8.1 ] 

METALS - FILTERED (J!g/L) 
Iron 23 25 3 I 3 20,000 13,800 27,500 
Calcium 28 34 3 I 3 20,000 17,100 21,800 
Magnesium 22 55 3 I 3 6,800 5,730 7,530 
Sodium 34 67 3 I 3 25,000 22,900 27,700 
Potassium 82 194 3 I 3 15,000 12,200 16,100 
Barium 1 5 3 I 3 81 80.3 82.5 
Manganese 1 3 I 3 1,500 1,410 1,570 

WATER QUALITY PARAMETERS 
Cyanide Not 'Detected 
Ammonia (mg/L) 0.0300 3 I 3 13 5.06 21.75 
Total Organic Carbon (mg/L) 0.5 3 I 3 41 30.9 49.9 
Biochemical Oxygen Demand (mg/L) 1.0 3 I 3 3.2 1.5 4.1 J 
Hardness (mg/L) NA 3 I 3 78 65 87 
~H NA 1 I 1 NA 6.5 
SpccHic Conductance (pmhos/cm) NA 1 I 1 NA 412 

NOTES: 
1. Analytical data is pre&entcd in Appendix D. Data is summarized for one 5lUDple. LE-05. collected on three consecutive days. 
2. If all 5IUIlple detection limits are the 5IUIle, a single detection limit is presented. 
3. Frequency of detection is the number of 5IUIlples with positive values. Positive values include approximated values and approximated 

values less than 5IUIlple dc:tcction limits. Number of 5IUIlples include all analyzed samples for which analytical values were reported. 
unlus the 5IUIlple value wu rejedeci. 

4. Presents the minimum and maximum values for positive detections. Approximated values and approximated values less than sample 
detection limits are also included. A single concentration is presented WhCll only one positive detection occurred. 

• The calculated average is greater than the maximum value. 

NA =Not Applicable 

J = Quantitation is approximate due to limitations idClltificd during laboratory analysis or data validation. 

- Analyte was not detected in samples. 




TABLE 27 

POTENTIAL RISK FROM INGESTION OF SITE GROUNDWATER WITIIIN TilE SOLID WASTE AREA (AS DRINKING WATER) 
AVERAGE CONCENTRATIONS USED FOR AN ADULT EXPOSURE (I) 

Analyte 
Average 

Concentration 
(ugIL) 

Exposure Oose Oral Reference 
Chronic (h) Dose (RID) 
(m g/Ic glday) (mg/lcglday) 

II:u.ard 
Quotient (c) 

Exposure Dose 
Lifetime (h) 
(mg/lcglday) 

Oral Slope 
Factor 

I(mg/lcglday) 

Concer 
Risk (d) 

Benzene 
1.I-Dichloroethane 
J.2-0ichloroethene (e) 
Vinyl Chloride 

Pentachlorophenol 
bis(2-EthylhexyIJphthalate 
Acrylamide 
N.N-OMF 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (I) 
Chromium (c) 
Manganese (h) 
Nickel 
Vanadium 
Zinc 

II 
14 
34 
34 

3 
$.6 
160 
200 

nd 
2.7 
i70 

1.1 
4.4 
24 

1900 
26 
21 

680 

3.0E-04 na 
3.8E-04 0.1 
9.3E-04 0.01 
9.3E-04 na 

8.2E-05 0.03 
l.SE-04 0.02 
4.4E-03 0.0002 
5.5E-03 0.1 

- 0.0004 
7.4E-05 0.0003 
4.7E-03 0.07 
4.7E-05 0.002 
1.2E-04 0.0005 
6.6E-04 0.005 
5.2E-02 0.024 
1.IE-04 0.02 
5.8E-04 0.007 
1.9E-02 0.3 

--
3.8E-03 
9.3E-02 ... 
2.7£-03 
7.7E-03 
2.2E+01 
5.5E-02 

-
UE-OI 
6.7E-02 
2.3E-02 
2.4E-01 
I.3E-OI 

2.2E+OO 
3.6E-02 
8.2E-02 
6.2E-02 

I.3E-04 
1.6E-04 
4.0E-04 
4.0E-04 

HE-05 
6.6E-05 
1.9E-03 
2..1E-03 

-
3.2E-05 
2.0E-03 
2.0E-05 
5.2E-05 
2.8E-04 
2.2E-02 
3.IE-04 
2.5E-04 
8.0E-03 

0.029 
na 
na 

1.9 

0.12 
0.014 

4.5 
na 

nl 
1.5 

na 
nl 
n. 
nl 
nl 
nl 
nl 
nl 

3.7E-06 

--
7.6E-04 

4.2£-06 
9.2E-07 
8.5E-03 

-
-

UE-05 

---
-
-
-
--

ToIal Hazard Index 
Hazard Index Oivcr toxlns}
Hazard Index (nervous system toxins)
Hazard Index (kidney toxlns)
Hazard Index (red blood cell efTects)

2.5E+OI 
0.07 

24.09 
0.24 
0.16 

ToIlI Rlsk 9.JE-03 

NOTES: 
(I) 	This lable does nol include croundwalcr chemicll. ofconcern for which no reference dose or "ope factor exists. 

(ehloroelhllle.2-methylnlplhaJene. "-chloro-3-mclhylphenol, aluminum, cobalt. copper. lcad. sulfide and ammonil) 
(h) Clleulltion for exposure dose • 
INGESTION - Cone. x Ingestion II ExposUIW II Exposure I Body Averaging x Conversion 
EXPOSUllE Rate Frequency Ouralioo Weight Time Factor 
DOSE COOt. 2 350 30 70 (g) 365 x 1£+03 

Uday days/yr years kg years days/year uglmg 
(c) Hazard quotlent- chroniC exposure dose I RID nd  c:hcmlcll nol detected 
(d) Cancer Risk -lifetime exposure dose x .Iope factor na -tox!clly value nol .vail.ble 
(c) Dose-response data for cis-I,2-dichloroclhene and c/uomium VI were used. - - nol cIlculated due to .bsence ofdata 
(I) Reference Dose for cadmium in Wiler was used. 
(g) AveraginClimcs of 30 yean for chronic dose. and 70 yun for lifetime doses were used. 
(h) the reference dose for mancanese il based on tolalillowable Intake (10 mglday) minus Ihe backcround intake (5 mglday). 

The ran';nin, intake (5 mclday) was normalized (or body welcht (70 Ie,) and an additional uncertainly f.ctor of3 applied (or Wlter cxposu_. 



TABLE 28 

POTENTIAL RISK FROM INGESTION OF SITE GROUNDWATER WITfIIN TilE SOLID WASTE AREA (AS DRINKING WATER) 
MAXIMUM CONCENTRATIONS USED FOR AN ADULT EXPOSURE (a) 

Analyte 
Ma~imum 

Concentration 
(uglt) 

Exposure Dose Oral Reference 
Chronic (b) Dose (RID) 
(mtVlcg/day) (mtVlcg/day) 

"azard 
Quotient (c) 

Exposure Dose 
Lifetime (b) 

(mtVlcgldlY) 

Oral Slope 
Factor 

/(mtVlcg/day) 

Cancer 
Risk (d) 

Benzene 
I,I-Dichlorocthane 
1,2-Dichlorocthene (e) 
Vinyl Chloride 

Pentachlorophenol 
bis(2-Ethylhexyl)phthalate. 
Acrylamide 
N,N-DMF 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (I) 
Chromium (e> 
Manganese (h) 

Nickel 
Vanadium 
Zinc 

JI 
220 
730 
690 

3 
36 

229 
1440 

nd 
9.7 
'08 
13.7 

40 
154 

9790 
125 
142 

7360 

S.SE-04 nl 
6.OE~J 0.1 
2.0E-02 0.0\ 
1.9E~2 na 

S.2E-OS 0.03 
9.9E~4 0.02 
6.JE~J 0.0002 
3.9E~2 0.1 

- 0.0004 
2.7E~4 O.OOOJ 
1.4E~2 0.07 
J.8E~4 0.002 
1.IE~3 O.oooS 
4.2E~J 0.005 
2.7E~1 0.024 
3.4E~3 0.02 
3.9~3 0.007 
2.0E~1 0.3 

-
-

2.0E+OO 

-
2.7E-OJ 
4.9E~2 

J.IE+OI 
J.9E~1 

-
8.9E~1 

2.0E~1 

1.9E-01 
2.2E+OO 
8.4E~1 

I.IE+OI 
1.7E~1 

S,6E~1 

6.7E-01 

3.6E~4 

HE-OJ 
1I.6E~J 

II.IE~J 

3.SE~S 

4.2E~4 

2.7~J 

1.7E~2 

-
l.1E~4 

6.0E~1 

1.6E~4 

4.7E~4 

l.8E~3 

l.1E~1 

1.5E~3 

1.7E~3 

1.6~2 

0.029 
na 
nl 

1.9 

0.12 
0.014 

4.S 
nl 

na 
I.S 

na 
na 
na 
na 
na 
na 
na 
na 

I.IE~5 

-
-

I.SE~2 

4.2E-06 
S.9E~ 

1.2E~2 

-
-

1.7E~4 

-
-
-
-
-
-
-
-

Total Hazard Index 
lIazard Index (liver toxins)
Hazard Index (nervous system toxins)-
Huanllndex (kIdney loxins)
huanllndex (red blood cell effccts)

5.IE+01 
O.4S 

42.SS 
2.19 
2.67 

TOIII Risk 2.8E~2 

NOTES: 
(a) This lable docs nOl include groundwater chemicals of concern for which no reference dose or slope factor exists. 

(chlorocthane,2-methylnapthalene, 4~hloro-3-methylphcnol, aluminum, coball, copper, lead, sulfide and ammonia) 
(b) Calculation for exposure dose : 
INGESTION - Conc. x Ingestion x Exposure X Exposure Body Avenging x Conversion 

EXPOSURE Rate Frequency Duration Weight Time Factor 

DOSE Cone. 1 350 JO 70 (g) 365 x IE+OJ 
iJday days/yr yean kg years days/year ug/m8 

(c) Hazard quOlient  chronic exposure dose I RID nd  chemical nOl detected 
(d) Cancer Risk -lifetime exposure dose x slope factor na  toxicity value nOl available 
(e) Dose-responsc data for cis-I ,2-dichloroethcne and chromium VI were used. - - not calculated due 10 absence ofdatI 
(I) Reference Dose for cadmium In water WIS used. 
(g) Avenging times of JO yean ror chronic doSCI and 70 yean for lifetime doses were used. 
(h) The reference dose for manganese is bued on tOlaI allowable Intalce (10 mglday) minus the background intalce (5 mg/day). 


The remaining intalce (S mglday) WIS normalized for body weight (70 kg) and an additional uncertainty faclor of3 applied for water exposures. 




TABLE 29 

POTENTIAL RISK OF INGESTION OF SITE GROUNDWATER WITIllN TilE BULKY WASTE AREA (AS DRINKING WATER) 
AVERAGE CONCENTRATIONS USED FOR AN ADULT EXPOSURE (a) 

Analyte 
Average 

Concentration 
(ugIL) 

Exposure Dose Oral Reference 
Chronic (h) Dose (RID) 

(mg/kglday) (mg/kglday) 

lIazard 
Quotient (c) 

Exposure Dose 
lifetime (h) 
(mg/kglday) 

Oral Slope 
Factor 

I(mg/kglday) 

Cancer 
Risk (d) 

Denzenc 

I,I-Oichloroethane 
1.2-0ichloroethene (e) 
Vinyl Chloride 

Penlachlorophenol 
bis(2-Ethylhexyl)phthalate 
Acrylamide 
N,N-OMF 

Antimony 
Arsenie 
Barium 
Beryllium 
Cadmium (I) 
Chromium (e) 
Manganese (h) 

Nickel 
Vanadium 
Zinc 

I 
5 
5 
nd 

nd 
nd 
nd 

33 

19 
0.14 

81 
2 
nd 

9.9 
1600 

13 
IS 
61 

2.7E-05 na 
1.4E-04 0.1 
1.4E-04 0.01 

- na 

- 0,0) 

- 0.Q2 

- 0.0002 
9.0E-04 0.1 

5.2E-04 0.0004 
2.3E-05 0.0003 
1.2E-Ol 0.07 
5.SE-OS 0.002 

- 0.0005 
2.7E-04 0.005 
4.4E-02 0.024 
3.6E-04 0.02 
4.IE-04 0.007 
I.7E-03 OJ 

-
1.4E-03 
1.4E-02 

-
-
-
-

9.0E-03 

I.3E+OO 
7.7E-02 

-
2.7E-02 

-
S.4E-02 
1.8E+00 
1.8E-02 
S.9E-02 
5.6E-03 

1.2E-05 
UE-05 
S.9E-OS 

-
-
-
-

l.9E-04 

2.2E-04 
9.9E-06 
9.SE-04 
2.lE-OS 

-
I.2E-04 
1.9E-02 
I.SE-04 
I.8E-04 
7.2E-04 

0.029 
nl 
na 

1.9 

0.12 
0.014 

4.5 
na 

na 
1.5 

na 
na 
nl 
na 
na 
nl 
nl 
nl 

3.4E-07 
-
-
-
-
-
-
-
-

I.5E-05 

-
-
-
-
-
-
-
-

TOIal Hazard Index 
Hazard Index (liver toxins)
Hazard Index (nervous system loxins)
Hazard Index (kidney toxins)
Hazard Index (red blood cell effectsjs 
Hazard Index (Iongevity)

3.4E+OO 
0.01 
1.83 
0.00 
0.Q2 
1.30 

TOIal Risk t.SE-05 

NOTES: 
(a) This table does nOl include poundwller chemicals ofconcem for which no reference dose or slope factor exists. 

(chloroelhane,2-methylnapthalene, 4-chloro-3-methylphenol. aluminum, cobalt. copper, lead, sulfide and ammonia) 
(h) Calculation for exposure dose' 
INGESTION - Cone. x Ingestion x Exposure x Exposure I Body Averaging x Conversion 
EXPOSURE Rate Frequency Duration Weight Time Factor 
DOSE Cone. 2 350 30 70 (.) 365 x IE+Ol 

Uday clayslyr yean kg years dayslyear uglmg 
(c) Hazard quOllent- chronIC exposure dose I RID nd  chemIcal not detected 
(d) Cancer Risk -lifetime exposure dose x slope factor na  toxicity value not available 
(e) Dose-response data for cis-I,2-dichlorocthene and chromium VI were used. - - not calculated due to absence of data 
(I) Reference Dose for cadmium in WIIter _ used. 
(.) Averagin. times oflO yean tot chronle doses and 70 years for lifetime closes were used. 
(h) The reference dose for manganese is based on total allowable inlake (10 mglday) minus the background intake (S mgldIY). 

The remaining intake (S mglday) was normalized for body weight (70 kg) and an additional uncertainly faelor of 1 applied for water exposures. 



TABLE 30 

POTENTIAL RISK OF INGESTION OF SITE GROUNDWATER WITIIIN TilE BUI.KV WASTE AREA (AS DRINKING WATER) 
MAXIMUM CONCENTRATIONS USED FOR AN ADULT EXPOSURE (a) 

Analyle 
Maximum 

Concentration 
(ugll) 

Exposure Dose 0",1 Reference 
Chronic (b) Dose (RID) 

(mgllcglday) (mgllcglday) 

lIazard 
Quotient (c) 

Exposure Dose 
Lifetime (h) 
(mgllcglday) 

On!1 Slope 
Factor 

/(mgllcgld.y) 

Cancer 
Risk (d) 

Benzene 
I,I-Dichloroethane 
1,2-Dichloroethene (e) 
Vinyl Chloride 

Pentachlorophenol 
bis(2-Ethylhexyl)phlhalate 
Acrylamide 
N,N-DMF 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (f) 
Chromium (e) 
Manganese (h) 
Nickel 
Vanadium 
Zinc 

I 
5 
5 
nd 

nd 
nd 
nd 

I8J 

104.9 
2.3 
430 
10.5 

nd 
66.6 

9995 
11.3 

91 
21S 

2.7E-05 na 
1.4E-04 0.1 
1.4E-04 0.01 

- na 

- 0.03 

- 0.02 

- 0.0002 
5.0E-03 0.1 

2.9E-03 0.0004 
6.3E-05 0.0003 
1.2E-02 0.07 
2.9E-04 0.002 

- 0.0005 
1.8E-03 0.005 
2.7E-01 0.024 
2.OE-03 0.02 
2.5E-03 0.007 
S.9E-03 0.3 

-
1.4E-03 
1.4E-02 

-
-
-
-

5.0£-02 

7.2E+00 
2.IE-01 

-
1.4E-OI 

-
3.6E-OI 
I.IE+OI 
9.8E-02 
3.6E-01 
2.0E-02 

1.2E-05 
5.9E-05 
5.9E-05 

-
-
-
-

2.1E-03 

1.2E-03 
2.7E-OS 
5.OE-03 
1.2E-04 

-
7.8E-04 
1.2E-01 
'.4E-04 
l.IE-03 
2.SE-03 

0.029 
ha 
na 

1.9 

0.12 
0.014 

4.5 
ha 

hi 
1.5 

hI 
hI 
ha 
ha 
ha 
ha 
na 
ha 

3.4E-07 

-
-
-
-
-
-
-
-

4.IE-05 

-
-
-
-
-
-
-
-

Totll Hazard Index -
HIZItd Index (liver toxins)-
HIZItd Index (nervous system toxins)-
HIZItd Index (kidney toxins)
Hazard Index (red blood cell e!l'ects)
Hazard Index (longevity)

2.0E+01 
0.05 

11.41 
0.00 
O.oJ 
7.18 

Totll Risk 4.1E-05 

NOTES: 
(a) This table does not include groundwater chemicals ofconcern for which no reference dose or slope factor exists. 

(chlorocthane,2-methylnapthalene, 4-chloro-3-methylphenol, aluminum, cobalt, copper,lead, sulfide and ammonia) 
(h) Calculation for exposure dose' 
INGESTION - Cone. x Inaestion x Exposure x Exposure / Body Averaging x Conversion 
EXPOSURE It.te Frequency Duration Weight Time Factor 
DOSE Conc. 2 350 30 70 (g) 365 x IE+03 

Uday days/yr years kg years days/year uglm 8 
(c) Hazard quotient  chronic exposure dose I RID nd  chemical not detected 
(d) Cancer Risk -lifetime exposure dose x .Iope factor na  toxicity value not available 
(e) Dose-response data for cls-I,2-dlchlorocthene and chromium VI were used. - - not calculated due to absence of dat_ 
(f) Reference Dose for cadmium in Wlter WI! used. 
(8) Avenging times of 30 years for chronic doses and 70 years for lifetime doses were used. 
(b) The reference dose for manganese I. bued on total allowable Intake (10 mglday) minus the backpound intake (5 mglday). 

The remainin!! intake (5 mglday) was nonnallzed for body wei"'t (70 kll) and an additional uncertainty factor of 3 applied for water exposures. 



TABLE3! 

roTENTIAL RISK FROM INGESTION OF SITE GROUNDWATER WITIIIN TilE SEWAGE SLUDGE AREA (AS DRINKING WATER) 
AVERAGE CONCENTRATIONS USED FOR AN ADULT EXroSURE (I) 

An.lyte 
Average 

Concentration 
(ugIL) 

EKposure Dose Oral Reference 
Chronic (b) Dose (RID) 

(mglks/day) (mglkglday) 

Hazard 
Quotient (c) 

EKpo.ure Dose 
Lifetime (b) 
(mglkglday) 

Oral Slope 
Factor 

I(mglkglday) 

Cancer 
Risk (d) 

Oenzene 
I.I-Dichloroethone 
1.2-Dithloroethene (e) 
Vinyl Chloride 

rentachlorophenol 
bis(2-Ethylhexyl)phthalate 
Acrylamide 
N.N-DMF 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (f) 
Chromium (e) 
Manganese (h) 
Nickel 
Vanadium 
Zinc 

nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

17 
U 
97 
1.7 
3.3 
14 

2500 
33 
22 

140 

- na 

- 0.1 

- 0.01 

- na 

- om 
- 0.02 

- 0.0002 

- 0.1 

4.1E-04 0.0004 
4.9E-05 0.0003 
2.7E-03 0.07 
4.7E-O~ 0.002 
9.0E-05 O.OOO~ 

3.8E-04 O.OO~ 

6.8E-02 0.024 
9.0E-04 0.02 
6.0E-04 0.007 
3.8E-03 OJ 

-
-
--
-
-
-
-

1.2E+00 
1.6E-OI 

-
2.3E-02 
1.8E-OI 
7.7E-02 
2.9E+00 
4.SE-02 
8.6E-02 
I.3E-02 

---
-
--
-
-

2.0E-04 
2.IE-O~ 

I.IE-03 
2.0E-O~ 

3.9E-O~ 

1.6E-04 
2.9E-02 
3.9E-04 
2.6E-04 
1.6E-03 

0.029 
na 
ne 

1.9 

0.12 
0.014 

4.~ 

na 

na 
U 

na 
na 
na 
na 
na 
na 
na 
nl 

-
-
-
-
-
-
--
-

3.2E-O~ 

-
-
-
-
-
-
-
-

Tolal Hazard Index 
Hazard IndCK (liver loxins)
Hazard Index (nervous system toxins)
Hazard Index (kidney toxins)
Hazard Index (red blood cell effects)
Hazard Index (longevity)

4.6E+00 
0.00 
2.8~ 

0.18 
0.01 
1.16 

TOIal Risk 3.2E-05 

NOTES: 
(a) This table does nol include groundwater chemicals of concern for which no reference dose or slope factor exists. 

(chloroethane.2-methylnaplhalene, 4-<:hloro-l-methylphenol, aluminum, cobalt, copper, lead. sulfide and ammonia) 
(b) Calculation for exposure dose • 
INGESTION - Conc. x Ingestion x Exposure x Exposure I Body Averaging x Conversion 

EXPOSURE Rate Frequency Duration Weighl Time Factor 

DOSE Cone. 2 350 30 70 (S) 36~ x IE+03 
Uday dayslyr yeatS kg years days/yeIF ug/ms 

(c) Hazard quotient - chroniC exposure dose I RID nd  chemical not detected 
(d) Cancer Risk -lifetime exposure dose x slope fact« na  toxicity VIIlue nOl available 
(e) Dose-response data for cis-I,2-c1ichloroethene and chromium VI were used. - - not calculated due to absence ofdata 
(f) Reference Dose for cadmium in water was used. 
(s) Averaging times of 30 years (or chronic doses and 70 ye.. tor lifetime doses were used. 
(h) The reference dose for manganese is based on lotalallowable intake (10 mg/day) minus the background intake (~ ms/day). 

The remaining inlake (5 ms/day) was normalized for body weisht (70 kg) and an additional uncertainty factor of3 applied for waler exposures. 



TABLE 32 

roTENTIAL RISK FROM INGESTION OF SITE GROUNDWATER WITIIIN THE SEWAGE SLUDGE AREA (AS DRINKING WATER) 
MAXIMUM CONCENTRATIONS USED FOR AN ADULT EXroSURE (I) 

Analyte 
Maximum 

Concenlnltion 
(ugIL) 

Exposure Dose Or.1 Reference 
Chronic (b) Dose(Rffi) 

(mglkglday) (mglkglday) 

lIazard 
Quotient (c) 

Exposure Dose 
Lifetime (b) 
(mglkglday) 

Oral Slope 
Factor 

I(mglkglday) 

Cancer 
Risk (d) 

nenzene 
I,I-Dichloroethane 
1,2-Dichloroethene <e) 
Vinyl Chloride 

Pent.chlorophenol 
bis(2-Ethylhexyl)phthalate 
Acrylamide 
N,N-DMF 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium (f) 
Chromium (e) 
Manganese (h) 
Nickel 
Vanadium 
Zinc 

nd 
nd 
nd 
nd 

nd 
nd 
lid 
nd 

74.2 
j.5 

284 
H 

19.4 
j4.j 

6230 
76.6 
101 
362 

- n. 

- 0.1 

- 0.01 

- na 

- 0.03 

- 0.02 

- 0.0002 

- 0.1 

2.0E-03 0.0004 
UE-04 0.0003 
7.8E-03 0.07 
9.3E-Oj 0.002 
BE-04 0.0005 
1.5E-03 0.005 
I.7E-OI 0.024 
2.IE-03 0.02 
2.8E-03 0.007 
9.9E-03 OJ 

-
-
-
-
-
-
--

5.IE+00 
5.OE-OI 
I.IE-OI 
4.7E-02 
I.IE+OO 
3.0E-01 
7.IE+00 
1.0E-OI 
4.0E-01 
3.3E-02 

-
-
-
-
-
-
--

•.7E-04 
6.5E-Oj 
3.3E-03 
•.0£-0' 
2.3E-04 
6.4E-04 
7.3E-02 
9.OE-04 
1.2E-03 
4.3E-03 

0.029 
na 
na 

1.9 

0.12 
0.014 

4.j 
nl 

na 
U 
nl 
na 
nl 
n. 
nl 
nl 
nl 
na 

-
-
-
-
-
-
-
-
-

9.7E-Oj 

-
-
-
-
-
--
-

T0111 Hazard Index 
Hazard Index (liver toxinsj-
Hazard Index (nervous system toxins>
Hazard Index (kidney toxinsj-
Hazard Index (red blood cell etreclSj-
Hazard Index (Iongevityj-

I.5E+OI 
0.00 
7.11 
1.06 
0.03 
S.08 

Tot.1 Risk 9.7E-05 

NOTES: 
(a) This table does nol include tp"OI1ndWiter chemicals of concern for which no reference dose or slope factor exists. 

(chloroethane,2-methylnaplhalene. 4-c:hloro-3-mcthylphenol. aluminum, cobalt, copper,lead,sulfide and ammonia) 
(b) Calculation for exposure dose' 
INGESTION - Conc. x Ingestion x Exposure x Exposure I Body Averaging x Conversion 
EXPOSURE Rate Frequency Duration Weight Time Factor 
DOSE Conc. 2 3'0 30 70 (g) 36' x IE+03 

tJday day1Iyr yean "II years dayslyear ug/mg 
(c) Hazard quollent- chronIC exposure dose I RID nd  chemIcal not detected 
(d) Cancer Risk  lifetime exposure dose x slope faClor nl  toxicity value nolavailable 
(e) Dose-response data for cis-I ,2-dichloroethene and chromium VI were used. - - not calculated due to absence ofdata 
(f) Reference Dose for cadmium In WlIIer was used. 
(8) Averaa/nllimes of 30 yean tot ehronlc doses IIId 70 yean for lifetime doset were used. 
(h) The reference dose for manganese Is blUed on tolal allowable Intake (10 mglday) minus the background intake (5 mglday). 

The remaining intake (5 mglday) WlS normalized for body weight (70 kg) and an additional uncertainty factor of 3 applied for water exposures. 



TABLE 33 

POTENTIAL RISK FROM INGESTION OF GROUNDWATER FROM RESIDENTIAL WELI.S 

AVERAGE CONCENTRATIONS USED FOR AN ADULT EXPOSURE 

Analyle 

Avenge 

Concenlralion 
(ug/L) 

Exposure Dose 

Chronic (a) 
(mglkglday) 

Oral Reference 

Dose (RID) 
(mglkglday) 

Hazard 

Quolienl (b) 

Exposure Dose 

Lifelime(a) 
(mglkglday) 

Oral Slope 

Flclor 
/(mglkglday) 

Cancer 

Risk (c) 

Benzene 
Chloroelhane 
Trichloroelhene 

0.52 
0.S3 

0.56 

1.4E.oS 
1.5E.o5 
UE.o5 

na 
na 
na 

-
-
-

6.IE-06 
6.2E-06 
6.6E.()6 

0.029 
na 

0.011 

I.SE-07 

-
7.2E-OS 

4-Melhylphenol 
N,N-OMF 

7.9 
14 

2.2E.o4 
3.8E.o4 

0.005 
0.1 

4.3E.o2 
3.SE.o3 

9.3E.o5 
1.6E-04 

n. 
n. 

-
-

Dieldrin 0.0024 6.6E.o8 0.00005 1.3E.o3 2.8E.o8 16 4.5E.o7 

Aluminum 
Barium 
Copper 
Manganese (d) 
Mercury 
Zinc 
Sulfide 

90 
1.3 
14 

890 
0.14 

24 
1600 

2.5E.o3 
2.3E-04 
3.8E.o4 
2.4E.o2 
3.SE.o6 
6.6E.o4 
4.4E.o2 

Tolal Hazard Index-
Hazard Index (liver lOX ins) 
Hazard Index (nervous syslem loxins) 

n. 
0.07 

na 
0.024 

0.0003 
0.3 

na 

-
1.2E.o3 

-
1.0E+00 
1.3£.02 
2.2E.o3 

-
I.IE+OO 

0.01 
1.06 

TOIal Risk

I.IE.o3 
9.7E.o, 
1.6E.o4 
I.OE.o2 
1.6E-06 
2.8E-04 
1.9E.o2 

na 
na 
n. 
na 
na 
na 
n. 

--
-
--
-
-

7.0E.o7 

NOTES: 
(a) Calculalion for exposure dose: 
INGESTION - Cone. x Ingeslion x Exposure x Exposure Body Averaging x Convenion 
EXPOSURE Ra.. Frequency Duralion Weighl Time Faclor 
DOSE Cone. :z 350 30 70 (e) 365 x IE+03 

Uday drjs/yr years ~. years days/year uglmg 
(b) Huard qUOlienl  chronic exposure dose / RID nd  ehemical nOl delected 
(c) Cancer Risk -liretime exposure dose II ,lope rector n. -Ioxicity value nor available 
(d) The rererence dose ror manganese i, based on 101.1 .tlowable inlake (10 mglday) minus the background inlake (5 mgldrj). - - nOl calculaled due 10 absence or data 

The remaining intake (5 m.,drj) wu normalized for body weighl (70 kg) and an addilional uncertainty raclor or 3 applied ror waler exposures. 
(e) AveraginglimeJ or 30 years ror chronic doses IIId 70 years ror liretime doses were used. 



TABLE 34 

POTENTIAL RISK FROM INGESTION OF GROUNDWATER FROM RESIDENTIAL WELLS 

MAXIMUM CONCENTRATIONS USED FOR AN ADULT EXPOSURE 

Analyle 
Maximum 

Concenlrllion 

(ugIL) 

Exposure Dose 
Chronic (a) 

(mgllcglday) 

Oral Reference 
Dose (RID) 

(mgllcglday) 

Hazard 
Quotient (b) 

Exposure Dose 
Lifetime (a) 

(mgllcglday) 

Oral Slope 
Factor 

/(mgllcglday) 

Cancer 
Risk (c) 

Benzene 
Chloroethane 
Trichloroethene 

4-Methylphenol 
N.N-DMF 

Dieldrin 

Aluminum 
Barium 
Copper 
Manganese (d) 
Mercury 
Zinc 
Sulfide 

0.' 
i 
1 

63 
14 

0.0024 

SS2 
44.1 
58.6 

1100 
0.46 
165 

3700 

2.2E-0$ 
2.7E-O$ 
5.$E-0$ 

1.7E-03 
3.8E-04 

6.6E-08 

UE-02 
I.2E-03 
1.6E-03 
1.5E-02 
I.3E-05 
4.5E-03 
1.0E-OI 

na 
na 
na 

0.00$ 
0.1 

0.00005 

nl 
0.07 

na 
0.024 

0.0003 
OJ 

na 

-
-
-

3.5E-01 
3.IE-03 

I.3E-03 

-
1.7E-02 

-
3.SE+00 
4.2E-02 
I.SE-02 

-

9.4E-06 
1.2E-O$ 
2.3E-O$ 

7.4E-04 
1.6E-04 

2.8E-01 

6.$E-03 
5.2E-04 
6.9E-04 
3.6E-02 
$.4E-06 
1.9£-03 
4.3E-02 

0.029 
na 

0.011 

na 
na 

16 

na 
na 
na 
na 
na 
na 
na 

2.7E-07 

-
2.6E-07 

-
-

4.5E-07 

-
-
-
---
-

Totalllazanlindex 
Hazard Index (liver toxins) 
Hazard Index (nervous system toxins) 

4.0E+OO 
0.01 
3.88 

Total Risk 9.8E-07 

NOTES: 
(a) Calculation for exposure dose : 
INGESTION - Conc. 11 Inlcstion II Exposure x Exposure Body Averallinl II Conversion 
EXPOSURE Rate Frequency Duration Weisht Time Factor 
DOSE Cone. 2 350 30 70 (e) 365 x IE+03 

Uday ~ years kl years day!llyear uglmg 
(b) Hazard quotient - chronic exposure close / RID nd  chemical not detected 
(c) Cancer Risk -lifetime exposure dose 11 slope factor na  toxicity value not available 
(d) The reference dose for manganese is based on total allowable intake (10 mglday) minus the background intake (5 mglday). - - not calculated due to absence ofdata 

The remaining intake (5 mglday) wu normaliud for body weight (70 k8) and an additional uncertainty factor of3 applied for water exposures. 
(e) Averasin. timd of30)'eUl for chronic dosa ..... 70 years for lifetime doses were used. 



TABLE 35 

POTENTIAL RISK FROM INIIALATION OF OUTDOOR AIR BY ADULTS IN TilE SOLID WASTE AREA 
AVERAGE CONCENTRATIONS USED BASED ON SOIL GAS CONTAMINATION COLLECTED BY SUMMA CANISTERS 

Avg.Soil Estimated Modeled Air Annualized Inhalation 
ANALYTE Gas Cone. Emission Rate Concentration Avg. Cone. RIt: Unit Risk lIazard Cancer 

(mglmAJ) (mglsec)(a) (mg/mAJ)(b) (mg/mA3)(c) (mglmA3) /(ug/mA3) Quotient (d) Risk (e) 

Acetone 0 0 0 0 na na na -
Benzene 8.0 0.23 4.6E-04 J.IE-05 0.006 8.3E-06 5.2E-03 I.1E-07 
Carbon Disulfide 0.87 0.02 5.0E-05 3.4E-06 0.7 nd 4.9E-06 -
I,I-Dichloroethane 61 1.72 3.5E-03 2.4E-04 O.S nd 4.8E-04 -
I,I-Dichloroethene 17 0.48 9.7E-04 6.7E-05 na S.OE-05 na 1.4E-06 
cis-I,2-Dichloroethene 9800 276.36 5.6E-01 3.8E-02 na na na -
trans-I,2-Dichloroethene 11 0.31 6.3E-04 4.3E-05 na nd na -
Dichlorodifluoromethane 51 1.44 2.9E-03 2.0E-04 0.2 nd 1.0E-03 -
Ethylbenzene 2S 0.71 1.4E-03 9.8E-05 I na 9.8E-OS -
4-Methyl-2-pentanone 6.S 0.18 3.7E-04 2.5E-05 0.08 nd 3.2E-04 -
Methylene Chloride 26 0.73 I.5E-03 I.OE-04 3 4.7E-07 3.4E-05 2. IE-08 
Toluene 100 2.82 5.7E-03 3.9E-04 0.4 na 9.8E-04 -
1,2,4-Trichlorobenzene 0 0 0 0 ,0.2 na - -
1,2,4-Trimethylbenzene 2 0.06 1.IE-04 7.8E-06 0.006 na 1.3E-03 -
1,3,5-Trimethylbenzene 4.J 0.12 2.5E-04 1.7E-05 0.006 na 2.8E-03 -
Trichloroethene JI 0.87 1.8E-03 1.2E-04 na 1.7E-06 na 8.8E-08 
Vinyl Chloride 1400 J9.48 8.0E-02 5.5E-03 na 8.4E-05 na 2.0E-04 
m,p-Xylene 41 1.16 2.3E-03 1.6E-04 na nd na -

Total Hazard Index 1.2E-02 

I Total Cancer Risk  2.0E-04 
NOTES: 
(a) Soil gas concentration x gas generation rate (60 cfm, or 0.0282 mAJ/see, calculated in MolE FS, 1998) 
(b) Emission rate x Disposal area length in prevailing wind direction (NW)I Surface area x Breathing zone height x Windspeed. 

[(Emission rate x 450 m) 1(110950 mA 2 x 2 m x I mlsec») 
(c) Annualized Air Concentration - Modeled Air Concentration (mg/m"J) x 4 hrsl24 hrs x 150 days 1365 days 
(d) Hazard quotient = Annualized Air Concentration 1RIC 
(e) Cancer Risk - Annualized Air Concentration (mglm"3) x 1000 ug/mg x Unit Risk /(uglmA3) x 30 yrs 170 yrs 

na • not available 
nd • not determined 
- • not calculated due to absence of data 



TABLE 36 

POTENTIAL RISK FROM INHALATION OF OUTDOOR AIR BY ADULTS IN THE SOLID WASTE AREA 
MAXIMUM CONCENTRATIONS USED BASED ON SOIL GAS CONTAMINATION COLI.ECTED BY SUMMA CANISTERS 

ANALYTE 
Max. Soil 
Gas Cone. 
(mg/m"3) 

Estimated 
Emission Rate 
(mg/sec)(a) 

Modeled Air 
Concentration 
(mg/m"3)(b) 

Annualized 
Avg. Cone. 

(mg/m"3)(c) 

Inhalation 
RIC Unit Risk Hazard 

(mg/m"3) l(ug/m"3) Quotient (d) 
Cancer 
Risk (e) 

Acetone 
Benzene 
Carbon Disulfide 
I,I-Dichloroethane 
I,I-Dichloroethene 
cis-I,2-Dichloroethene 
trans-I,2-Dichloroethene 
Dichlorodifluoromethane 
Ethylbenzene 
4-Methyl-2-pentanone 
Methylene Chloride 
Toluene 
1,2,4-Trlchlorobenzene 
1,2,4-Trimethylbcnzene 
1,3,S-Trimethylbcnzene 
Trichloroethene 
Vinyl Chloride 
m,p-Xylene 

0 
8.0 

0.87 
140 
32 

23000 
27 

100 

2' 
6.' 
66 

230 
0 
2 

4.3 
31 

3100 
41 

0 
0.23 
0.02 
3.95 
0.90 

648.60 
0.76 
2.82 
0.71 
0.18 
1.86 
6.49 

0 
0.06 
0.12 
0.87 

87.42 
1.16 

0 
4.6E-04 
S.OE-OS 
S.OE-03 
1.8E-03 
I.3E+OO 
I.SE-03 
5.7E-03 
1.4E-03 
3.7E-04 
3.8E-03 
I.3E-02 

0 
I.IE-04 
2.SE-04 
1.8E-03 
I.SE-OI 
2.3E-03 

0 
3. IE-OS 
3.4E-06 
S.SE-04 
I.3E-04 
9.0E-02 
I.IE-04 
3.9E-04 
9.8E-OS 
2.SE-05 
2.6E-04 
9.0E-04 

0 
7.8E-06 
1.7E-OS 
1.2E-04 
I.2E-02 
1.6E-04 

na na na 
0.006 S.3E-06 S.2E-03 

0.7 nd 4.9E-06 
0.5 nd I.IE-03 

na 5.0E-OS na 
na na na 
na nd na 

0.2 nd 2.0E-03 
I na 9.8E-05 

O.OS nd 3.2E-04 
3 4.7E-07 8.6E-05 

0.4 na 2.3E-03 
0.2 na -

0.006 na I.3E-03 
0.006 na 2.8E-03 

na 1.7E-06 na 
na S.4E-OS na 
na nd na 

-
\.IE-07 

-
-

2.7E-06 

-
-
-
-
-

5.2E-08 
-
-
-
-

S.SE-OS 
4.4E-04 

-
Total Hazard Index = I.SE-02 

I Total Cancer Risk ~ 4.4E-04 

NOTES: 
(a) Soil gas concentration x gas generation rate (60 cfm, or 0.02S2 m"3/sec, calculated in M&E FS, 1998) 
(b) Emission rate x Disposal area length in prevailing wind direction (NW)/ Surface area x Breathing zone height x Windspeed. 

[(Emission rate x 4S0 m) / (110950 mA 2 x 2 m x I mlsec)) 
(c) Annualized Air Concentration - Modeled Air Concentration (mg/mA 3) x 4 hrsl24 hrs x I SO days 1365 days 
(d) Hazard quotient - Annualized Air Concentration / RJC 
(e) Cancer Risk = Annualized Air Concentralion (mg/mA3) x 1000 ug/mg x Unit Risk l(ug/mA3) x 30 yrs /70 yrs 

na - nol available 
nd - nol delermined 
- - nol calculated due 10 absence ofdata 



TABLE 37 

POTENTIAL RISK FROM INHALATION OF AMBIENT AIR BY NEARBY RESIDENTS 
AVERAGE CONCENTRATIONS USED FOR AN ADULT EXPOSURE 

Ambient Air Annualized Inhalation 
ANALYTE Concentration Avg. Conc. RIC Unit Risk Hazard Cancer 

(mglm"3) (mglm"3)(a) (mglm"3) l(uglm"3) Quotient (b) Risk (c) 

Benzene 2.4E-Ol 2.3E-02 0.006 8.3E-06 3.BE+OO B.2E-OS 
Ethylbenzene 2.0E-O] 1.9E-03 I na t.9E-O] ns 
Methylene Chloride I.OE-O] 9.6E-04 3 4.7E-07 3.2E-04 1.9E-07 
1,I,2,2-Telrachloroelhane 4.0E-03 3.8E-OJ na HE-OS na 9.5E-05 
Toluene I.OE-O] 9.6E-04 004 na HE-03 na 
I,I,I-Trlchloroethane 2.0E-03 1.9E-OJ I na t.9E-03 na 
Vinyl Chloride t.OE-03 9.6E-04 na BAE-OS na 3.SE-OS 
m,p-Xylene 4.0E-OJ 3.8E-OJ na na na na 
o-Xylene 5.0E-03 4.8E-03 na na na na 

Total Hazard Index- 3.BE+OO 

I Tolal Cancer Risk .. 2.IE-04 

NOTES: 
(a) Annualized Air Concentration .. Ambient Air Concentration (mglm"3) x 350 days 1365 days 
(b) Hazard quolient - Annualized Air Concentration 1RIC 
(c) Cancer Risk = Annualized Air Concentration (mglm"J) x 1000 uglmg x Unit Risk l(uglm"3) x 30 yrs 170 yrs 

na - not available 
nd - not determined 



TABLE 38 

POTENTIAL RISK FROM INHALATION OF AMBIENT AIR BY NEARBY RESIDENTS 
MAXIMUM CONCENTRATIONS USED FOR AN ADULT EXPOSURE 

Ambient Air Annualized 
ANALYTE Concentration Avg. Conc. 

(mglm"J) (mglm"3)(a) 

lJenzcnc 
Ethylbenzene 
Methylene Chloride 
1,I,2,2-Tetrachloroethane 
Toluene 
1.t,I-Trichloroethane 
Vinyl Chloride 
m,p-Xylene 
o-Xylene 

7.5E-02 
2.0E-O) 
I.OE-O) 
4.0E-O) 
2.0E-Oj 
2.0E-OJ 
4.0E-OJ 
7.0E-03 
7.0E-03 

7.2E-02 
1.9E-03 
9.6E-04 
3.8E-03 
1.9E-03 
1.9E-03 
3.8E-03 
6.7E-OJ 
6.7E-03 

Inhalation 
RfC Unit Risk Hazard Cancer 

(mglm"3) l(uglm"J) Quotient (b) Risk (c) 

0.006 	 8.3E'()6 
I na 
J 4.7E-07 
na 5.8E-OS 

0.4 na 
I na 
na 8.4E-05 
na na 
na na 

1.2E+oi 2.6E-04 
t.9E-OJ na 
).2E-04 1.9E-07 

na 9.5E-05 
4.8E-OJ na 
1.9E-OJ na 

na 1.4E-04 
na na 
na na 

Total Hazard Index" 1.2E+01 
Total Cancer Risk - 4.9E'()4I 

NOTES: 
(a) Annualized Air Concentration - Ambient Air Concentration (mglm"3) x JSO days 1365 days 
(b) Hazard quollent - Annualized AIr Concentration 1RtC 
(c) Cancer Risk = Annualized Air Concentration (mglm"J) x 1000 uglmg x Unit Risk l(uglm"3) x JO yrs 170 yrs 

na - not available 
nd - not determined 



TABLE 39 

POTENTIAL FUTURE RISK FROM INHALATION OF INDOOR AIR BY NEARBY RESIDENTS 
AVERAGE CON CENTRA TlON OF VINYL CHLORIDE USED FOR AN ADULT EXPOSURE 

ANALYTE 
Indoor Air 

Concentration 
(mglm"3) 

Annualized 
Avg. Conc. 
(mglm"3)(a) 

Inhalation 
RIC Unit Risk Hazard 

(mglm"3) l(uglm"3) Quotient (b) 
Cancer 
Risk (e) 

Vinyl Chloride 2.3E-02 2.2E-02 na B.4E-O' 
Total Hazard Index 

I Total Cancer Risk 

na 
na 

7.9E-04 

7.9E-04 

NOTES: 
(a) Annualized Air Concentration - tndoor Air Concentration (mg/m"3) x 350 days 1365 days 
(b) Hazard quotient'" Annualized Air Concentration 1RIC 
(e) Cancer Risk" Annualized Air Concentration (mglm"3) x 1000 uglmg x Unit Risk l(uglm"3) x 30 yrs 170 yrs 

na - not available 
nd - not determined 



TABLE 40 

POTENTIAL FUTURE RISK FROM INHALATION OF INDOOR AIR BY NEARBY RESIDENTS 
MAXIMUM CONCENTRATION OF VINYL CHLORIDE USED FOR AN ADULT EXPOSURE 

Indoor Air Annualized Inhalation 

ANALYTE Concentration Avg. Cone. RfC Unit Risk Hazard Cancer 
(mg/m"3) (mglm"3)(a) (mglm"3) l(uglm"3) Quotitnt (b) Risk (c) 

Vinyl Chloride S.6E-02 S.4E-02 na 8.4E-OS na 1.9E-03 
Total Hazard Index  na 

I Total Cancer Risk .. 1.9E-03 

NOTES: 
(a) Annualized Air Concentration - Indoor Air Concentration (mg/m"3) x 3S0 days 136S days 
(b) Hazard quotienl- Annualized Air Concentration 1RfC 
(c) Cancer Risk - Annualized Air Concentration (mg/m"3) x 1000 ug/mg x Unit Risk l(uglm"3) x 30 yrs 170 yrs 

na - not available 
nd - not determined 



TABLE 41 

POTENTIAL CENTRAL TENDENCY RISKS FOR A CURRENTIFUTURE SITE VISITOR TO THE SOLID WASTE AREA, FROM 
INHALATION OF AMBIENT AIR, ESTIMATED FROM SUMMA CANISTER SAMPLES OF LANDFILL GAS AND BOX DISPERSION MODEL 

Avg. Landfill Estimated Modeled Air Annualized Inhalation 

ANALYTE Gas Conc. Emission Rate Concentration Avg. Conc. RIC Unit Risk Hazard Cancer 
(mg/m"3)(a) (mg/sec)(b) (mg/m"3)(c) (mg/mA 3)(d) (mg/mA 3) l(ug/m"3) Quotient (e) Risk (I) 

Acetone nd nd nd nd na na nd --
Benzene 4.2 0.12 2.4E-04 1.7E-OS 0.006 8.3E-06 2.8E-03 S.9E-08 

Carbon disulfide 0.87 0.02 S.OE-OS 3.4E-06 0.7 na 4.9E-06 --
Dichlorodi nuoromethane 44 1.24 2.SE-03 J.7E-04 0.2 nd 8.7E-04 nd 

I,I-Dichloroethane 43 1.21 2.SE-03 1.7E-04 O.S nd 3.4E-04 nd 

I,I-Dich loroethene 14 0.39 8.IE-04 S.SE-OS na S.OE-OS nd J.2E-06 

cis-I,2-Dichloroethene 7800 220 4.SE-01 3.IE-02 na na nd --
trans-I,2-Dichloroethene 8.2 0.23 4.7E-04 3.2E-OS na nd nd -
Ethylbenzene 2S 0.71 1.4E-03 9.9E-OS I na 9.9E-OS --
4-Methyl-2-pentanone 3.S 0.10 2.0E-04 I.4E-OS 0.08 na 1.7E-04 -
Methylene chloride 19 0.S4 I.IE-03 7.SE-OS 3 4.7E-07 2.SE-OS I.SE-08 
1,1,2,2-Tetrachloroethane nd nd nd nd na S.8E-OS nd -
Toluene 83 2.34 HE-03 3.3E-04 0.4 na 8.2E-04 --
1,2,4-Trichlorobenzene nd nd nd nd 0.2 na nd -
1,1,1-Trichloroethane 4.0 0.11 2.3E-04 1.6E-OS I na 1.6E-OS --
Trichloroethene IS 0.42 8.6E-04 S.9E-OS na 1.7E-06 nd 4.3E-08 

1,2,4-Trimethylbenzene 2.S 0.07 1.4E-04 9.9E-06 0.006 na I.6E-03 -
1,3,S-Trimethylbenzene 2.0 0.06 1.2E-04 7.9E-06 0.006 na I.3E-03 . -
Vinyl chloride 1100 31 6.3E-02 4.3E-03 na 8.4E-OS nd I.6E-04 
m,p-Xylene 41 1.16 2.4E-03 1.6E-04 na na nd -
o-Xylene It 0.31 6.3E-04 4.3E-OS na na nd -

Total Hazard Index = 8.IE-03 

NOTES: I Total Cancer Risk = I.6E-04 

(a) Average concentration among three SUMMA canister locations, or substitute value, as specified in Table S 

(b) Soil gas concentration x gas generation rate (0.0282 mA 3/sec, calculated in FS: M&E, 1998) 

(e) Emission rate x Disposal area lenatJt in prevailing wind direction (NW)/ Surface area x Breathing zone height x Windspeed 

[(Emission rate x 370 m) I (90,S80 mA 2 x 2 m x I mlsec)J 

(d) Annualized Air Concentration - Modeled Air Concentration (mg/mA3) x 4 hrsl24 hrs x ISO days /36S days 

(e) Hazard quotient'" Annualized Air Concentration (mymA 3) I Chronic ROC (myrnA 3) 

(I) Cancer Risk'" Annualized Air Concentration (mymA3) x 1000 ug/mg x Unit Risk (mA3/ug) x 30 yrs 170 yrs 

na not available or not applicable 

nd not detected or not determined 

minimal risk from compounds that were not detected or that are not considered carcinogenic 



TABLE 42 

POTENTIAL RME RISKS FOR A CURRENTIFUTURE SITE VISITOR TO TilE SOLID WASTE AREA, FROM INHALATION 

OF AMBIENT AIR, ESTIMATED FROM SUMMA CANISTER SAMPLES OF LANDFILL GAS AND BOX DISPERSION MODEL 

Max. Landfill Estimated Modeled Air Annualized Inhalation 
ANALYTE GasConc. Emission Rate Concentration Avg. Cone. RfC Unit Risk Hazard Cancer 

(mglm"3)(a) (mglsec)(b) (mglm"3)(c) (mg/m"3)(d) (mglm".1) l(ug/m"3) Quotient (e) Risk (I) 

Acetone nd nd nd nd na na nd -
Benzene 8.0 0.23 4.6E-04 3.2E-OS 0.006 8.3E-06 S.3E-03 !.IE-07 
Carbon disulfide 0.87 0.02 S.OE-OS 3.4E-06 0.7 na 4.9E-06 ---
Dichlorodinuoromethane 110 3.10 6.3E-03 4.3E-04 0.2 nd 2.2E-03 nd 
I,I-Dichloroethane 140 3.9S 8.IE-03 S.SE-04 O.S nd !.IE-03 nd 
I,I-Dichloroethene 32 0.90 1.8E-03 1.3E-04 na S.OE-OS nd 2.7E-06 
cis-I,2-Dichloroethene 23000 649 1.3E+00 9.IE-02 na na nd -
trans-I,2-Dichloroethene 27 0.76 1.6E-03 I.IE-04 na nd nd ---
Ethylbenzene 2S 0.71 1.4E-03 9.9E-OS I na 9.9E-OS --
4-Methyl-2-pentanone 6.6 0.19 3.8E-04 2.6E-OS 0.08 na 3.3E-04 -
Methylene chloride 66 1.86 3.8E-03 2.6E-04 3 4.7E-07 8.7E-OS S.2E-08 
1,1,2,2-Tetrachloroethane nd nd nd nd na 5.8E-OS nd --
Toluene 230 6.49 1.3E-02 9.IE-04 0.4 na 2.3E-03 --
1,2,4-Trichlorobenzene nd nd nd nd 0.2 na nd -
1,1,1-Trichloroethane 10 0.28 S.8E-04 3.9E-OS I na 3.9E-OS -
Trichloroethene 31 0.87 I.8E-03 1.2E-04 na 1.7E-06 nd 8.9E-08 
1,2,4-Trimethylbenzene 2.5 0.07 1.4E-04 9.9E-06 0.006 na 1.6E-03 --
1,3,5-Trimethylbenzene 4.3 0.12 2.SE-04 I.7E-OS 0.006 na 2.BE-03 
Vinyl chloride 3100 87 I.8E-OI 1.2E-02 ns 8.4E-OS nd 4.4E-04 
m,p-Xylene 41 t.I6 2.4E-03 1.6E-04 na na nd -
o-Xylene II 0.31 6.3E-04 4.3E-OS na na nd -

Total Hazard Index = 1.6E-02 

NOTES: I Total Cancer Risk = 4.4E-04 

(a) Maximum concentration among three SUMMA canister locations, or substitute value, as specified in Table 5 

(b) Soil gas concentration x gas generation rate (0.0282 m"3/sec, calculated in FS: M&E, 1998) 

(c) Emission rate x Disposal area length in prevailinl wind direction (NW)/ Surface area x Breathing zone height x Windspeed 

[(Emission rate x 370 m) / (90,580 mA2 x 2 m x 1 m/sec)) 

(d) Annualized Air Concentration =Modeled Air Concentration (mg/mA3) x 4 hrsl24 hrs x ISO days /365 days 

(e) Hazard quotient =Annualized Air Concentration (mg/mA3) / Chronic RfC (mg/m"3) 

(I) Cancer Risk =Annualized Air Concentration (mg/mA 3) x 1000 ug/mg x Unit Risk (m"3/ug) x 30 yrs /70 yn 

na not available or not applicable 

nd not detected or not determined 
minimal risk from compounds that were not detected or that are not considered carcinogenic 



TABLE 43 

POTENTIAL CENTRAL TENDENCY RISKS FOR A CURRENTIFUTURE RESIDENT, FROM INIIALATION OF AMBIENT AND INDOOR AIR, 
ESTIMATED FROM SUMMA CANISTER SAMPLES OF RESIDENTIAL AREA AMBIENT AIR 

Measured Air Annualized Inhalation 

ANALYTE Concentration Avg. Conc. RfC Unit Risk Hazard Cancer 
(mglm"3)(a) (mglm"3)(b) (mglm"3) /(uglm"3) Quotient (c) Risk (d) 

Benzene 0.024 2.3E-02 0.006 8.3E-06 3.8E+00 8.2E-OS 
Ethylbenzene 0.0017 1.6E-03 I na l.6E-03 -
Methylene chloride 0.0010 9.6E-04 3 4.7E-07 3.2E-04 1.9E-07 
I, I ,2,2-Tetrachloroethane 0.0021 2.0E-03 na HE-OS nd S.OE-OS 
Toluene 0.0011 l.IE-03 0.4 na 2.6E-03 --
I,I,I-Trichloroethane 0.0014 I.3E-03 I na I.3E-03 --
Vinyl chloride 0.0011 I.IE-03 na 8.4E-OS nd 3.8E-OS 
m,p-Xylene 0.004S 4.3E-03 na na nd -
o-Xylene 0.005S S.3E-03 na na nd -

Total Hazard Index = 3.8E+00 

I Total Cancer Risk = 1.7E-04 
NOTES: 
(a) Average concentration among valid outdoor SUMMA canister samples, as specified in Table 6 
(b) Annualized Air Concentration = Modeled Air Concentration (mglm"3) x 24 hrsl24 hrs x 3S0 days 136S days 
(c) Hazard quotient = Annualized Air Concentration (mg/m"3) 1Chronic RfC (mg/m"3) 
(d) Cancer Risk = Annualized Air Concentration (mg/m"3) x Unit Risk (m"3/ug) x 1000 uglmg x 30 yrs 170 yrs 

na not available or not applicable 
nd not detected or not determined 
-- minimal risk from compounds that were not detected or that are not considered carcinogenic 



TABLE 44 

POTENTIAL RME RISKS FOR A CURRENTIFtrfURE RESIDENT, FROM INHALATION OF AMBIENT AND INDOOR AIR, 

ESTIMATED FROM SUMMA CANISTER SAMPLES OF RESIDENTIAL AREA AMBIENT AIR 

Measured Air Annualizcd Inhalation 
ANALYTE Concentration Avg. Conc. RIt: Unit Risk Hazard Cancer 

(mg/m"3)(a) (mg/m"3)(b) (mg/m"3) /(ug/m"3) Quotient (c) Risk (d) 

Benzene 0.075 7.2E-02 0.006 8.3E-06 1.2E+OI 2.6E-04 
Ethylbenzene 0.0017 1.6E-03 I na 1.6E-03 --
Methylene chloride 0.0014 I.3E-03 3 4.7E-07 4.5E-04 2.7E-07 
1,1,2,2-Tetrachloroethane 0.0021 2.0E-03 na HE-OS nd 5.0E-OS 
Toluene 0.0015 1.4E-03 004 na 3.6E-03 -
1,1,1-Trichloroethane 0.0016 I.5E-03 I na I.5E-03 -
Vinyl chloride 0.0043 4. I E-03 na 8AE-OS nd I.5E-04 
m,p-Xylene 0.0069 6.6E-03 na na nd --
o-Xylcne 0.0069 6.6E-03 na na nd --

Total Hazard Index '" 1.2E+01 

l Total Cancer Risk '" 4.5E-04 
NOTES: 
(a) Maximum concentration among valid outdoor SUMMA canister samples, as specified in Table 6 
(b) Annualized Air Concentration'" Modeled Air Concentration (mg/m"3) x 24 hrs/24 hrs x 350 days /365 days 
(c) Hazard quotient'" Annualized Air Concentration (mg/m"3) / Chronic RIt: (mg/mA3) 
(d) Cancer Risk ... Annualized Air Concentration (mg/mA 3) x Unit Risk (mA 3/ug) x 1000 ug/mg x 30 yrs /70 yrs 

na not available or not applicable 
nd not detected or not determined 

minimal risk from compounds that were not detected or that are not considered carcinogenic 



TABLE 45 

SUMMARY STATISTICS FOR SOLID WASTE AREA LANDFILL GAS 


(Units: mg/m
j

) 


Frequency of Frequency of Range of Range of Calculated Selected Landfill Gas 
Ambient Air betection, per Detection, per Detection Detected Arithmetic Concentrations 
Chemical of Concern Sample (8) Location (b) Limits (c) Concentrations (d) Mean (e) RMECase (0 Average Case (g) 

Acetone o I 4 o / 3 0.4 - 300 NO NO NO NO 
Benzene 3 I 4 3 I 3 400 2.0 - 8.0 4.20 8.0 4.2 
Carbon disulfide 2 I 4 2 I 3 too - 400 0.12 - 0.87 21.08 0.87 0.87 
Oichlorodifluoromethane 4 i <1 3 / 3 - 1.0 - I to 43.53 110 44 
I,I-Dichloroethane 4 / 4 3 1 3 - 0.21 - 140 43.13 140 43 
I,I-Dichloroethene 4 I 4 3 I 3 - 0.040 - 32 14.10 32 14 
cis-I,2-Dichloroethane 4 I 4 3 I 3 - 1.5 - 23000 7803 23000 7800 
trans-I,2-Dichloroethane 4 1 4 3 / 3 - 0.087 - 27 8.16 27 8.2 
Ethylbenzene 2 I 4 2 1 3 200 - 600 13 - 25 41.70 25 25 
4-Methyl-2-pentanone t I 4 1 I 3 0.7 - 600 6.6 3.52 6.6 3.5 
Methylene Chloride 4 / 4 3 1 3 - 0.69 - 66 18.64 66 19 
1,1,2,2-Tetrachloroethane 0/ 4 01 3 1 - 1000 NO ND ND ND 
Toluene 4 I 4 3 / 3 - 21 - 230 83.50 230 83 
1,2,4-Trichlorobenzene o I 4 o I 3 I - 1000 NO NO ND ND 
1,1,1-Trichloroethane 21 4 21 3 0.9 - 800 1.3 - 10 4.02 10 4.0 

Trichloroethene 3 I 4 3 / 3 800 0.45 - 31 15.20 31 IS 
1,2,4-Trimethylbenzene 2 I 4 2 I 3 200 - 700 l.l - 2.5 33.95 2.5 2.5 

1,3,5-Trimethylbenzene 3 I 4 3 / 3 700 0.74 - 4.3 2.02 4.3 2.0 

Vinyl Chloride 4 I 4 3 I 3 - 3.1 - 3100 1062 3100 1100 

m,p-Xylene 2 I .$ 2 I 3 200 - 600 24 - 41 50.67 41 41 

o-Xylene . 2 I 4 2 I 3 200 - 600 4.3 - 11 34.02 II II 

NOTES: 

Units converted from reported units of ppbv, using molecular weights and a conversion factor of24.45 liters/mole (molar volume at I atm, 25 C) 


a. This is the ratio of the number of samples in which the chemical was detected to the total number ofvalid samples, among SUMMA canister samples of Solid Waste Area land 
b. This is the ratio of the number of locations where the chemical was detected to the total number of locations with valid samples. 
c. 	 Range of detection limits among non-detected samples 
d. Range of concentrations among detected samples 
e. 	The arithmetic mean among three locations is listed. The two samples from sampling location SW(03+300) are considered together, for averaging purposes. 

The mean was calculated using 112 of the detection limit for samples that were non-detect for a specific analyte, if the analyte was detected at other locations. 
f. The landfill gas concentration used to derive the exposure point concentration for "Reasonable Maximum Exposure" is the maximum detected among four samples. 
g. The landfill gas concentration used to derive average case exposure point concentrations is the arithmetic mean (note e) or the maximum detected (note 0, whichever is lower. 

SOURCE: REMEDIAL INVESTIGATION FINAL REPORT (M&E, May 1994) 



TABLE 46 
SUMMARY STATISTICS, AMBIENT AIR MEASUREMENTS NEAR RESIDENCES 

(Units: mg/m3
) 

Chemical Detected Frequency of Frequency of Range of Calculated Selected Ambient Air Concentration 

in Residential Area Detection, per Detection, per Detection Detected Arithmetic Based on Direct Measurements 
Ambient Air Sample (a) Location (b) Limit (c) Concentrations (d) Mean (e) RME Case (f) Average Case (g) 

Benzene (h) 4 I 4 4/ 4 - 0.0029 - 0.075 0.024 0.075 0.024 
Ethylbenzene (h) i I j ) I ) - 0.0017 0.0017 0.0017 0.0017 
Methylene Chloride (h) 4 / 4 4 / 4 - 0.0007 - 0.0014 0.0010 0.0014 0.0010 
I, I ,2,2-Tetrachloroethane (h) 1 I 4 1 I 4 0.007 0.0021 - 0.0021 0.0031 0.0021 0.0021 
Toluene (h) 4 I 4 4 / 4 - 0.0008 - 0.0015 0.0011 0.0015 0.001 I 
I,I,I-Trichloroethane (h) 4 I 4 4 / 4 - 0.0005 - 0.0016 0.0014 0.0016 0.0014 
Vinyl Chloride (i) 6 I II 3 / 4 0.0005 0.0007 - 0.0043 0.0011 0.0043 0.0011 
m,p-Xylene (h) 4 I 4 4 / 4 - 0.0013 - 0.0069 0.0045 0.0069 0.0045 
a-Xylene (h) 3 I 3 3 / 3 - 0.0043 - 0.0069 0.0055 0.0069 0.0055 

NOTES: 

Units converted from reported units ofppbv, using molecular weights and a conversion factor of24.4S liters/mole (molar volume at I atm, 2S C) 

a. 	 This is the ratio of the number of samples in which the chemical was detected to the total number of valid samples. The total number of samples 

varies between chemicals due to rejected values and, in the case of vinyl chloride, reliance on a different set of data (see notes h and i). 
b. 	 This is the ratio of the number of locations where the chemical was detected to the total number oflocations with valid samples; samples flagged "B" considered invalid. 
c. 	 Detection limit reported for non-detected samples only 
d. 	 Range of concentrations among detected samples 
e. 	 Arithmetic mean among all valid samples 
f. The maximum detected is selected as the "Reasonable Maximum Exposure" case concentration based on direct measurements. 

g. The arithmetic mean (note e) or maximum detected (note f), whichever is lower, is selected to represent the average case ambient air concentration 

based on direct measurements 
h. 	 Statistics for chemicals other than vinyl chloride are from the 24-hour period ending 5127/93. 
i. Statistics for vinyl chloride are from outdoor samples in residential areas collected in February and March 1993. 

SOURCE: AIR QUALITY MODELING FINAL REPORT, Appendix E, Table 4 (EPA, August 1993) 



tABLE 47 SUMMARY STATISTICS FOR INDOOR AIR FROM 220 ROSE HILL ROAD 
(Units: mg/m3) 

Calculate4 Selecte4 Ambient 

Frequency of Frequency of Detection Range of Arithmetic Air Concentration. 

Chemical Detection/Location (I) Detection/Samples (2) Limit Concentrations Mean (3) RME Cue (4) Average Cue (5) 

Vinyl Chloride 1 I 1 8 I 8 0.001 0.004 - 0.OS6 0.023 0.056 0.023 

NOTES: 

1. 	 This value represents the number of locations which had detected concentrations per the number of locations sampled. 
The number of locations sampled varies due to rejected values and locations not sampled. 

2. 	 This value represents the number of detected concentrations per the total sum of samples collected at all locations in the specific area. 
The total number of samples collected varies due to rejected values and locations not sampled. 

3. 	 When an analyte was nOl detected, the mean was calculated using 112 of the detection limit for that sample. 
Refer to section 6.1.3 for a detailed discussion of averaging. 

4. 	 Maximum detected is defined as the exposure point concentration for "Reasonable Maximum Exposure" 
S. 	 Exposure point concentration is maximum detected or arithmetic mean, whichever is lower. 



gwsola . TABLE 48 SUMMARY STATISTICS FOR GROUNDWATER FROM THE SOLID WASTE AREA 
(Units: /lg/L) 

Calculated Selected Exposure 

Frequency of Frequency of Range of Detection Range of Arithmetic Point Concentrations 

Chemical DetectlonlLocation (1) Detection/Samples (2) Limits Concentration Mean (3) RME Case (4) Average Case (5) 
Benzene 9 / CO 25 / 40 5 - 40 2 - 31 10.575 31 11 
Chloroethane 6 / 10 21 / 40 10 - 40 2 - 86 16.954 86 17 
I, 1-Dichloroethane 7 110 24 I 40 5 - 40 1 - 220 13.650 220 14 
1,2-Dichloroethene(total) 8 /10 21 / 40 5 - 40 1 - 730 33.767 730 34 
Vinyl Chloride 5 I 10 11 / 40 10 - 40 3 - 690 34.154 690 34 

Acrylamide 1 I 9 1 I 17 200 - 2000 229 160.556 229 160 
N,N-DMF 5 I 9 12 I 37 50 - 500 50 - 1440 199.259 1440 200 
4-Chloro-3-methylphenol 3 I 10 5 I 39 10 0.9 - 5 4.702 5 4.7 
bis(2-Ethylhexyl)phthalat 2 /10 2 / 40 10 0.9 - 36 5.581 36 5.6 
2-Methylnaphthalene 2 I 10 4 I 40 10 1 - 5 4.796 5 4.8 
Pentachlorophenol 1 I 10 1 I 39 25 - SO 3 13.746 3 3 
Aluminum 
Antimony 

10 /10 
o /10 

37 I 40 
o / 40 

13 - 66 
8 - 47 

228 - 110000 
-

13886.190 
0.000 

110000 14000 
0 0 

Arsenic 8 I 10 11 / 39 1 - 4 1.1 - 9.7 2.718 9.7 2.7 
Barium 10 /10 39 / 40 1 - 4 7.0 - 508 165.200 508 170 
Beryllium 7 /10 10 I 40 I 1.1 - 13.7 1.669 13.7 1.7 
Cadmium 1 / 10 4 I 40 1 - 3 19.6 - 40.0 4.448 40.0 4.4 
Chromium 7 /10 17 / 40 2 - 8 4.2 - 154 23.967 154 24 
Cobalt 9 /10 21 I 40 3 - 8 3.2 - 53.8 14.587 53.8 15 
Copper 8 110 15 / 40 2 - 11 16 - 367 41.675 367 42 
Lead 9 I 10 14 / 40 1 - 5 7.8 - 181 39.773 181 40 
Manganese 10 /10 38 / 40 1 - 9 22.8 - 9790 1923.843 9790 1900 
Nickel 9 /10 21 / 40 3 - 16 3.6 - 125 26.202 125 26 
Vanadium 8 110 22 / 40 2 - 5 3 - 142 21.273 142 21 
Zinc 9 /10 21 / 39 4 - 11 13.2 - 7360 680.242 7360 680 

Ammonia 5 I 5 8 I 8 30.0 34.0 - 51700 8094.000 51700 8100 
Sulfide 4 110 4 I 32 50 - 1000 1700 - 4940 815.000 4940 820 

NOTES: 
1. 	 This value represents the number of locations which had detected concentrations per the number of locations sampled. 

The number of locations sampled varies due to rejected values and locations not sampled. 
2. 	This value represents the number of detected concentrations per the total sum of samples collected at all locations in the specific area. 

The total number of samples collected varies due to rejected values and locations not sampled. 
3. 	When an anatyte was not detected, the mean was calculated using 112 of the detection limit for that sample. 

Refer to section 6.1.3 for a detailed discussion of averaging. 
4. 	 Maximum detected is defined as the exposure point concentration for -Reasonable Maximum Exposure
S. 	 Exposure point concentration is maximum detected or arithmetic mean, whichever is lower. 



gwbulka TABLE 49 SUMMARY STATISTICS FOR GROUNDWATER FROM THE BULKY WASTE AREA 
(Units: /lgfL) 

Calculated Selected Exposure 
Frequency of Frequency of Range of Detection Range of Arithmetic Point Concentrations 

Chemical DetectlonlLocfttion (1) Detection/Samples (2) Limits Concentration Mean (3) RME Case (4) Average Case (5) 
Benzene 
Chloroethane 
1,1-Dichloroethane 
1,2-Dichloroethene(total) 
Vinyl Chloride 

Acrylamide 
N,N-DMF 

4-Chloro-3-methylphenol 
bis(2-Ethylhexyl)phthalate 
2-Methylnaphthalene 
Pentachlorophenol 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Nickel 
Vanadium 
Zinc 

Ammonia 
Sulfide 

1 , 5 
1 I 5 
2 , 5 
2 I 5 
o , 5 

0 I 5 
1 I 5 

0 I 5 
0 L 5 
1 I 5 
o I 5 
5 , 5 
2 1 5 
1 I 5 
5 I 5 
3 I 5 
o , 5 
3 I 5 
4 I 5 
5 I 5 
3 I 5 
5 I 5 
2 I 5 
4 , 5 
4 I 5 

1 I 2 
2 , 5 

1 I 17 
2 I 17 
3 I 17 
4 I 17 
o I 17 

0 I 9 
1 I 16 

0 I 17 
0 I 17 
1 I 17 
0 I 17 

15 I 17 
2 I 17 
2 I 16 

14 I 17 
4 I 17 
o I 17 
5 I 17 
6 I 17 

11 I 17 
5 I 17 

17 I 17 
3 I 17 

10 I 17 
9 I 16 

2 I 4 
2 I 13 

5 50 
10 - 50 
5 - 50 
5 - 50 

10 - 50 

200 
50 

10 - 20 
10 - 20 
10 - 20 
25 - 50 

13 - 66 
8 - 47 
1 - 2 
I - 4 

I 
I - 3 
2 - 8 
3 - 8 
2 - 11 
1 - 2 
1 - 9 
3 - 16 
2 - 5 
4 - 11 
30.0 

50 - 1000 

1 
9 - 16 
1 - 5 
1 - 5 

-
-
183 

-
-
2 
-

28.5 - 61000 
17.5 - 104.9 

1 - 2.3 
9.1 - 430 
2.6 - 10.5 

-
8.1 - 66.6 
3.7 - 27.2 

12.4 - 104 
24 - 307 

43.3 - 9995 
24.8 - 71.3 

6.5 - 91.0 
48.4 - 215 

500 - 6030 
2400 - 32000 

6.550 
7.750 
6.490 
6.225 
0.000 

0.000 
32.900 

0.000 
0.000 
4.950 
0.000 

12318.738 
18.663 
0.837 

81.428 
1.988 
0.000 
9.877 
7.149 

32.813 
23.188 

1637.850 
12.923 
14.746 
60.713 

1640.000 
3670.000 

1 1 
16 7.8 
5 5 
5 5 

0 

0 0 
183 33 

0 0 
0 0 
2 2 
0 0 

61000 12000 
104.9 19 

2.3 0.84 
430 81 

10.5 2.0 
0 0 

66.6 9.9 
27.2 7.1 
104 33 
307 23 

9995 1600 
71.3 13 
91.0 15 
215 61 

6030 1600 
32000 3700 

NOTES: 
1. 	 This value represents the number of locations which had detected concentrations per the number of locations sampled. 

The number of locations sampled varies due to rejected values and locations not sampled. 
2. 	This value represents the number of detected concentrations per the total sum of sample. collected at all locations in the specific area. 

The total number of samples collected varies due to rejected values and locations not sampled. 
3. 	When an analyte wa. not detected, the mean w •• calculated using 112 of the detection limit for that sample. 

Refer to section 6. t.3 for. detailed discussion of .veraging. 
4. 	 Maximum detected is defined •• the exposure point concentration for -Reasonable Maximum Exposure

5. 	Exposure point concentration is maximum detected or arithmetic mean, whichever is lower. 



gwsewa 	 TABLE 50 SUMMARY STATISTICS FOR GROUNDWATER FROM THE SEWAGE SLUDGE AREA 
(Units: p.g/L) 

Calculated Selected Exposure 
Frequency of Frequency of Range of Detection Range of Arithmetic Point Concentrations 

Chemical DetcctlonlLocation (I) Detection/Sllmples (2) Limits Concentrlltion Mean (3) RME Cllse (4) Averllge Cllse (5) 
Benzene o I 6 o I 13 5 - 10 -  0.000 0 0 
Chloroethane o I 6 o I 13 10 - 0.000 0 0 
1,1-Dichloroethane 
1,2-Dichloroethene(total) 

o I 6 
o , 6 

o I 13 
o I 13 

5 - 10 
5 - 10 

-
-

0.000 
0.000 

0 0 
0 0 

Vinyl Chloride o I 6 o I 13 10 - 0.000 0 0 
Acrylamide o I 6 0 I 6 200 - 0.000 0 0 
N,N-DMF 

4-Chloro-3-methyiphenol 

o I 6 

0 , 6 

0 I 9 

0 I 13 

50 

10 

-
-

0.000 

0.000 

0 0 

0 0 
bis(2-Ethylhexyl)phthalate 0 I 6 0 I 13 10 - 0.000 0 0 
2-Methylnaphthalene o I 6 0 I 13 10 - 0.000 0 0 
Pentachlorophenol o I 6 0 I 13 25 - 50 - 0.000 0 0 
Aluminum 6 I 6 13 I 13 10 - 66 627 - 55600 16422.306 55600 16000 
Antimony 1 I 6 1 I 13 11 - 47 74.2 17.097 74.2 17 
Arsenic 2 , 6 3 I 13 I - 4 2.7 - 5.5 1.800 5.5 1.8 
Barium 6 I 6 11 I 13 1 - 2 19.3 - 284 97.497 284 97 
Beryllium 3 I 6 3 I 13 I 2.6 - 3.4 1.701 3.4 1.7 
Cadmium 
Chromium 

1 I 6 
j I t; 

1 I 13 
3 , 13 

1 - 3 
2 - 8 

19.4 
23.0 - 54.5 

3.325 
14.451 

19.4 3.3 
54.5 14 

Cobalt 5 I 6 8 I 13 2 - 8 10.0 - 45.0 20.560 45.0 21 
Copper 
Lead 

5 I 6 
S I 6 

9 I 13 
8 , 13 

2 - 11 
1 - 2 

15.3 - 123 
10.9 - 82.4 

58.178 
26.542 

123 58 
82.4 27 

Manganese 6 i 6 13 I 13 t - 9 44.0 - 6230 2541.444 6230 2500 
Nickel 6 j 6 11 I 13 3 - 16 5.4 - 76.6 32.851 76.6 33 
Vanadium 5 I 6 8 I 13 2 - 5 6.5 - 101.0 22.019 101.0 22 
Zinc 6 , 6 9 I 13 3 - 11 32.5 - 362 137.426 362 140 

Ammonia 1 I i 1 I 1 30.0 17100 17100.000 17100 17000 
Sulfide 4 I 6 4 I 12 50 - 1000 640 - 2700 565.000 2700 560 

NOTES: 
1. 	 This value represents the number of locations which had detected concentrations per the number of locations sampled. 

The number of locations sampled varies due to rejected values and locations not sampled. 
2. 	This value represents the number of detected concentrations per the total sum of samples collected at all locations in the specific area. 

The total number of samples collected varies due to rejected values and locations not sampled. 

3. 	When an analyte was not detected, the mean was calculated using 112 of the detection limit for that sample. 

Refer to section 6.1.3 for a detailed discussion of averaging. 
4. 	 Maximum detected is defined as the exposure point concentration for -Reasonable Maximum Exposure

S. 	 Exposure point concentration is maximum detected or arithmetic mean, whichever is lower. 



gwres TABLE 51 SUMMARY STATISTICS FOR GROUNDWATER FROM RESIDENTIAL WELLS 
(Units: p.g/L) 

Chemical 

Benzene 
Chloroethane 
Trichloroethene 

Frequency of 

DetectlonlLocation (I) 

1 /10 
1 / 10 
2 /10 

Frequency of Range of Detection 

Detectlon/Ssmples (2) Limits 

1 I 21 1 
1 I 21 1 
2 I 21 

Range of 

Concentration 

0.8 - 0.8 
1.0 - 1.0 
0.6 - 2* 

Calculated 

Arithmetic 

Mean (3) 

0.515 
0.525 
0.555 

Selected Exposure 

Point Concentrations 

RME Case (4) Average Case (5) 

0.8 0.52 
1.0 0.53 
2* 0.56 

N,N-DMF 2 / 10 2 I 12 50 1.9 - 14 22.745 14 14 

4-Methylphenol 1 110 1 I 19 10 63 7.900 63 7.9 

Dieldrin 1 110 1 I 21 0.10 0.0024 0.048 0.0024 0.0024 

Aluminum 
Barium 
Copper 
Manganese 
Mercury 
Zinc 

4 110 
6 / 10 
3 /10 
9 110 
1 / 10 
1 110 

5 
8 
4 

15 
1 
1 

I 
I 
I 
I 
/ 
I 

21 
21 
21 
21 
19 
21 

10 -
1 -
3 -
1 -

0.2 

3 -

27 
4 

11 
9 

8 

20.0 - 552 
5.8 - 44.3 

11 - 58.6 
2.6 - 3100 

0.46 
165 

90.475 
8.273 

13.503 
887.830 

0.136 
24.204 

552 
44.3 
58.6 
3100 
0.46 
165 

90 
8.3 
14 

890 
0.14 

24 

Sulfide 9 / 10 9 I 21 50 - 1000 450 - 3700 1571.000 3700 1600 
NOTES: 
1. 	 This value represents the number of locations which had detected concentrations per the number of locations sampled. 

The number of locations sampled varies due to rejected values and locations not sampled. 
2. 	This value represents the number of detected concentrations per the total sum of samples collected at all locations in the specific area. 

The total number of samples collected varies due to rejected values and locations not sampled. 
3. 	When an analyte was not detected, the mean was calculated using 112 of the detection limit for that sample. 

Refer to section 6.1.3 for a detailed discussion of averaging. 
4. 	 Maximum detected is defined as the exposure point concentration for wReasonable Maximum Exposurew 

5. 	Exposure point concentration is maximum detected or arithmetic mean, whichever is lower. 



TABLE 52 


RISK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


ROSE HILL REGIONAL LANDFILL SUPERFUND SITE 


Scenano Tlme/rame: CooentIFuture 
Raceptor Population: Resident 
Receptor Age: Adutt 

Medium 

proundwater 

- • No! EYBluated 

Exposure Exposure 

Medium Point 

DrInking Water Solid WIIate Ara. 

Chemical 

Benz_ 

~nyt Chloride 

Pentachlorophenol 

~'(2-Ethylhexyl)phthalate 

lAaytamide 

[ArseniC 
(Total) 

Carcinogenic RiSk 

Ingestion Inhalation Dennal Exposure 

Routes Total 

1.IE'()5 - - 1. 1 E'()5 

1.5E'()2 - - 1.5E'()2 

4.2E-06 - - 4.2E-06 

5.9E-06 - - 5.9E-08 

1.2E'()2 - - 1.2E'()2 

1.7E'()4 - - 1.7E'()4 

2.7E-02 - - 2.7E'()2 

Total Risk Across All Media and An Exposure Routes 2.7E'()2 

Chemical Non-Cerclnogenlc Hazard Quotient 

Pnmary Ingestion Inhalation Dennal ExposlKe 

Target Organ Roules Total 

1,2-D1chloroelhene LI_ 2.0E+OO - - 2.0E+OO 

Aaytamlda Nervous System 3.1E+Ol - - 3.1E+Ol 

edmllKn Kidney 2.2E+OO - - 2.2E+OO 

Manganese Nervous System 1.1E+Ol - - I.IE+OI 

- ------ -. - - - ---- 
(Total) 4.6E+Ol - - 4.6E+Ol 

Total Hazard Index Across An Media and An Exposure Routes 4.6E+Ol 

Tolal LI_ HI =11-_2...O=E=+=OO==-I1 

Total Nervous Syslem HI =11-_4...2=E..+=O='_il 

Tolal Kidney HI = 1!oo....2=.2=E... =OO_..u 



TABLE 53 

RISK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


ROSE Hill REGIONAL LANDFill SUPERFUND SITE 


Scenario Timelrame: CurrenUFu1ure 
Receplor Populelion: Resident 
Receptor Age: Adult 

Medium Exposure 

Medium 

Exposure 

"oint 

Chemical Carcinogenic Risk Chemlcel Non-Carcinogenic Hazard Quolienl 

Ingeslion Inhalalion Dennsl Exposure 

Rou1es T alai 

Primary 

T argel Organ 

Ingeslion Inhalation Dermal Exposure 

Roules TOlal 

!Groundwaler Drinking Waler S_age Sludge Alea ~Imony 
Cadmium 

Manganese 

Blood 

Kidney 

Nervous Syslem 

5.1E+OO 

1.IE+OO 

7.1E+OO 

-
-
-

-
-
-

5.1E+OO 

1.IE+OO 

7.1E+OO 

----- 
-

---_._--.. 
-

- .... 

1.3E+Ol(Tolal) 1.3E+Ol 

•• NOI Evalualed TOial Risk Across All Media and All Exposure Rou1es N/A Tolal Hazard Index Across All Media and All Exposure Rou1es I 1.3E+OI I 
Tolal Blood HI = 


Tolal Kidney HI = 


Tolal Nervous Syslem HI = 


I 5.IE+OO I 
I 1.IE+OO I 

7.1E+OO 



TABLE 54 

RISK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


ROSE HILL REGIONAL LANDFILL SUPERFUND SITE 


Medium Elfpot:""e 

Medium 

E."...... 

PoInI 

Chemic" Clrdnogenlc RIs~ Chemical Non-C.rclnogenlc Hazard auollenl 

Ingftllon tnhllillon Dermal EwposUfe 

Rout" Tot.i 

Primary 

T.ri"")r~_ 

Inge.fton Inhat.aon O"""o! EwposUJe 

RoutH Tot., 

Groundwater DoIn~1no Wetor Bulkyw.... At•• And....., 

M"'OI"", 

(TotolJ 

Blood 

NeNOUI System 

7.2£.00 

1.1E+Ot 

1 
1.8e+01 

-
-

--- -

-
-

--- -

7.2E+00 

t.1E+01 

--- 
1.8e+01 

--NotE__ T ..... RJ.k Aero.. AI Media end M Erpos ..... RoutH NtA Totll H.,.d tnde. Acros. AI Meele Md AI ElI'pOture Rout.. 1.le+01 

Toto! Blood HI • ~..;.;.:;.--a 
Total Nervout System HI ....__....-1 

TABLE 55 

RISK ASSESSMENT S\JMM"RY 

REASONABLE MAXIMUM EXPOSURE 

ROSE HILL REGIONAL LANDFILL SUPERFUND SITE 

rlrlo TIme.....: CurrentIF..... 
,_popul.....: RnIdenI

..,...,.:MIft 

M_ E_ 

Modlum 

E • .,.... 

PoInI 

ChemIcal C--.,rcRlsk ChemIcal Non-e_dnogenIc Hlzard QuotIent 

R__ 

Ingetlon Inh....an 00rm0I E_ 

RoutHT.... 

PItmory 

T.ge1 Orgon 

I"gnlon WlII.lon 00rm0I Expoture 

Rout" Toto! 

0nIuftdw0.. DoInklnl Wet.. ~ 

(TotolJ 

_Syetom 3.5E+00 

-
3.5E+00 

-
--- -

-
-.- -

3.5E-OO 

---- 
3.5E+OO 

--NotE._ Total A.... Aerotl AI Meetl and AI E.,.,..e AoutH NtA Tot.. HlZard Inde. Acros, All Mecte Ind .... Ewposure RoutH 3.5e·00 

Totll Nervout Syt'em tit -I 3.5E+00 



TABLE 56 

RISK ASSESSMENT SUMMARY 


REASONA8lE MAXIMUM EXPOSURE 


ROSE Hrtl REOJONAllANOFllL SUPERFUND SITE 

ScenarMt Time",,,,,,: CurrtntlFutUf'll 

=::~:~~:Vtsftot 

M....... e ........ 
AI_ 

E_- C_ C_~R~' Ch_ Non-C.relnogenlc H.ZI,d Quotient 

Ing.stton I"h••rlon DeNnol E........ 

RGUt" TI:Qf 

p-.., 
T"gMOrg," 

Ingesllon I",,-..non 0..... ", e.pot",. 
Rout•• Tot.. 

~. ~ .... {I' Sold WIlli. ArM t.l-01ch1DrDet~ - :z 7E..Oft - 271!-GII 

i"'"Y'Ch

{T....' 

- 4.4E-04 - ....£-04 

- 4.4E-04 - ..... E-04 

--""'1!"""'''' Tot.1 Rltlll<ctoss AI Mecn. .net AI e.pos"'l RoutH ·UE...()4 Tot.1 H.zlfd Ind•• Aero.. All M.dla .nd AI expolur. Raul., NlA 

(1' M...",ed by 8\.NMA e.ntI'., 

TABLE 57 

RISK ASSESSMENT SUMMARV 

REASONASlE AIAXI_ EXPOSURE 

ROse HIlL REGIONAL lNO'llL SUPERFUNO SIT! 

M....... e,....... 
AI....... 

e....... ,.... Chemic.. C~R~' C_ Non-Cttclnogenlc: H.,.rd auott.nt 

- Ingestion Inh....1on Dem.1 e.,.,aUf' 
Rout•• Total 

p,......, 
To'VO' O<gon 

InoHtion InhaliHan 0etmaI EWPOSUlI 

Rout•• Tot,l 

~ 
__.... {I' 

NIt.tbyRntct.neft ... 
l,t,2.2-Tetr.ctllDroeth." 

VInyt~. 

-
-
-

2.Ge..,. 
1.5£-OS 

1.4E-«M 

-
-
-

HE..,. 
I.5E-OS 

1.4E-04 

8 ....... Blood - 1.2£+0' - 1.2£·0, 

---- 
1.2£·01(ToI." - 50£"" - 50£"" (T"o~ - 1.2£+01 -

--""'E"""'''' Totar R"II: Across AI Mech 1M AI E~ Rout" 5.0E-04 Tot.1 H.nrd Inde. Aetott AI MHJII and AI ewpoture Rout., 1.2E+Ol 



TABLE 58 


RltiK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


RosE Hill REGIONAl LANOFlll SUPER~UNO SITE 

Setn.rIO Tlmefra",.: C"'renllF ..... 
Receptor P ....tIaft: VJsa. 
R."",OI' AtJe" AduIrI

Modlum 

•• 

e.,o-. I_ 

M..... -
-"(I) Sold W.,I. AN' 

.. • Nat EvekMted 

e_" 

1.'..'Mddoroetflene 

""",,c_ 

(Tot.l) 

C_"'R~' 

Ingo...... In"....1Dn 0..  E.pcttUft 

RGUt•• fol.1 

.. 2.1e-oo .. 2.1e-oo 

.. .4£-04 .. 4 . .tE-04 

.. 4.4E-oot . . 4.4E-04 

Tot" Rttll: ActoIs ,.,. ......nd AI Ewpotur. RGUt•• .4E.04 

c_ Non-C.rclnogen6c H.r.,d OllOtlerlt 

P"'""'Y IngeWlkJn ,,,,,,I.Uon Oe<ma' E.-po.ur. 

T.rDlf Orpn RoutH Tot.1 

ToIlI HulWd Ind •• Across AI ....... 8nd /oJ Expotur. Rout" NI. 

TABLE 59 

RISK ASSESSMENf SUMMARY 


REASONABlE MAXIMUM EXPOSURE 


ROSE Hfll REOIONAll..ANOF'llL SUPERFUNO SITE 

M_ E....._ 

M..... 

EIIPM'"- C_oI C_R~k C_ Non-C.rctnogenIc H.Z.,d Quotient 

_1M 
........ tM....1an Denno' E........ 

Rout•• Totll 

Prlm • .., 

Target Organ 

Ingestion Inh.t.tton Denno' EwpolUf" 

ROUI.. Total .. -:,";~- No...,R_ 

1,1,:Z,2.T~.n. 

VItIjIC_ 

.. 

.. 

.. 

2.8e-60 

5.DE-ll! 

UE~ 

.. 

., 

., 

UE-60 

5.DE-ll! 

UE~ 

- S.... .. 1.2£·01 .. 11£+01 

(T0I0I) .. UE.04 ., UE.04 (T0I0I) .. 1.2£·01 .. 1.2£+01 

...... eYoluotod Total Risk Acrosl ,., Medii Ind AI E~. ROllIn 48E-04 Tat.. Hal.,., Inet.1I Across'" Medii end AI Ellpot'" Rout•• t.2£.01 

(1IC___.. _ ... _._... _ ..... ' .... ...,.SC8T3 .................... 


TOI.I Blood HI ., 1.2E ..01 



TABLE 60 


RISK ASSESSMENT SUMMARY 


REASONABLE MAXIMUM EXPOSURE 


ROSE HILL REGIONAL LANDFILL SUPERFUND SITE 


Scenario Timeframe: Future 
Receptor Populalion: Nearby Rasldent 
Receptor Age: Adu" 

Medium Exposure Exposure 

Medium Point 

f'\1r Indoor Air (1) Nearby Residences 

•• Not Evaluated 

Chemical 

~Chlorlde 

(Total) 

Carcinogenic Risk 

Ingestion Inhalation Dermal Exposure 

Route. Total 

- 1.9E-03 -. 1.9E-03 

., 1.9E-03 " 1.9E-03 

Total Ri.k Acro•• All Media and All Exposure Route. 1.9E-03 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

T.rget Organ Routes Total 

Total Hazard Index Across All Media and All Exposure Routes N/A 

(1) Measured concentrations at 220 Rose Hln Roed 



TABLE 61 

ORAL DOSE-RESPONSE VALUES 

FOR CHEMICALS OF CONCERN 


CHRONIC ORAL REFERENCE ORAL WEIGlIT REFERENCE 

CHEMICAL (a) RID CRfTICAL EFFECTS RID FOR SLOPE FACTOR OF FOR NOTES 

(mglkg) CONFIDENCE RID /(mglkg/day) EVIDENCE SLOPE FACTOR 

VOLATILE ORGANIC COMPOUNDS 

Acetone 0.10 increased liver weight Low OOS8198 NA NA NA 

Benzene NA NA NA NA 2.9E-02 A OOS8198 

Chloroethane NA NA NA NA NA NA NA 

I.I-Dichloroethane 0.10 kidney damage Low HEAST'97 NA C OOS8198 

1,2-Dichloroethene 0.01 liver lesions Low HEAST'97 NA NA NA 

Trichloroethene NA NA NA NA I.IE-02 B20rC NCEA 

Vinyl chloride NA NA NA NA 1.9E+OO A HEAST'97 

Pentachlorophenol 0.03 Iiver/kidney damage Med. IRIS 8/98 I.2E-OI B2 IRIS 8/98 

bis(2-Ethylhexyl)phthalate 0.02 NOEL Med. IRIS 8198 1.4E·02 B2 OOS8198 

Acrylamide 0.0002 nerve damage Med. OOS 8/98 4.SE+OO B2 OOS8198 

4-Methylphenol O.OOS central nervous system Low HEAST'97 NA NA NA 

N,N·Dimethylformamide 0.10 liver effects Med. HEAST'97 NA NA NA 

Benzo(a)anthracene NA NA NA NA 7.3&01 82 OOS8198 

Benzo(a)pyrene NA NA NA NA 7.3E+00 82 IRIS 8198 

Benzo(b)f1uoranthene NA NA NA NA 7.3&01 82 IRIS 8198 

Benzo(k)f1uoranthene NA NA NA NA 7.3&02 82 OOS8198 

Chrysene NA NA NA NA 7.3E-03 B2 IRIS 8198 

Indeno(l.2.3-c,d)pyrene NA NA NA NA 7.3E-01 B2 IRIS 8198 

Dieldrin 0.00005 liver effects Med. IRIS 8198 t.6E-+{1I 82 OOS8198 



TABLE 61 
(tontlnued). 

ORAL DOSE-RESPONSE V ALVES 
FOR CHEMICALS OF CONCERN 

CHRONIC ORAL REFERENCE ORAL WEIGI-IT REFERENCE 

CHEMICAL (a) RID CRITICAL EFFECTS RID FOR SLOPE FACTOR OF FOR NOTES 

(mglkg) CONFIDENCE RID /(mglkglday) EVIDENCE SLOPE FACTOR 

Alumimum NA NA NA NA NA NA NA 

Antimony 0.0004 blood Low tRIs 8/98 NA NA NA 

Arsenic 0.0003 skin Med. IRIS 8/98 1.5 A IRIS 8198 

Barium 0.07 vucular Med. IRIS 8198 NA NA IRIS 8198 

Beryllium 0.002 NOEL Med. IRIS 8198 NA NA IRIS 8198 

Cadmium 0.0005 kidney damage High IRIS 8198 NA BI IRIS 8198 

Chromium 0.005 NOEL Low IRIS 8198 NA A IRIS 8198 b 

Cobalt NA NA NA NA NA NA NA 

Copper NA NA NA NA NA NA NA 

Lead NA NA NA NA NA B2 IRIS 8198 

Manganese 0.01 nervous system Med. IRIS 8198 NA D IRIS 8198 

Mercury 0.0003 nervous system High IRIS 8198 NA D IRIS 8198 

Nickel 0.02 decreased body/organ weights Low IRIS 8198 NA NA NA 

Thallium 0.00001 NOEL Med. IRIS 8198 NA D IRIS 8198 

Vanadium 0.007 NOEL Med. HEAST'97 NA D IRIS 8198 

Zinc 0.30 blood High IRIS 8198 NA D IRIS 8198 

FOOTNOTES: 
a. This table includes chemicals detected in soil, sludge, leachate, and groundwater. 
b. The RID for Chromium VI was used. 

REFERENCES: ABBREVIATIONS: 
IRIS. USEPA, 1998. Integrated Risk Infonnation System. Databasc searched August 1998. NA  Not available NOEL-No Observed Effect Level 
HEAST. USEPA, 1997. Hcalth Effccts Asscssment Summary Tablcs, FY-1997 Annual. RID - Refcrence concentration 
NCEA. USEPA, 1996. National Center for Environmental Assessment, Superfund Health Risk Technical Support Center. Attachments to 21 August 1996 letter to D. Newton. 



TABLE 62 

INHALATION DOSE-RESPONSE VALUES 


FOR AIR CHEMICALS OF CONCERN 


CHRONIC INHALATION REFERENCE INHALATION WEIGHT REFERENCE 

CHEMICAL (a) RfC CRITICAL EFFECTS RfC FOR UNIT RISK OF FOR NOTES 

(mg/m') CONFIDENCE RfC I(ug/m') EVIDENCE UNIT RISK 

VOLATILE ORGANIC COMPOUNDS 

Acetone 

Benzene 

Carbon disulfide 

Dichlorodifluoromethane 

l.l-Dichloroethane 

1.1-Dichloroethene 

cis-l.2-Dichloroethene 

trans-l.2-Dichloroethene 

Ethylbenzene 

4-Methyl-2-pentanone (MIBK) 

Methylene chloride 

1.1.2.2-Tetrachloroethane 

NA 

0.006 

0.70 

0.20 

O.SO 

NA 

NA 

NA 

l.O 

O.OB 

3,0 

NA 

damage co hematopoietic medium 

progenitor cells 

peripheral nervous system medium 

dysfunction 

liver lesions 

kidney damage 

developmental toxicity low 

increased liver weight. 


kidney effects 


liver toxicity 

NCEA 3/96 

IRIS 8198 

HEAST '97 

HEAST '97 

IRIS 8198 

HEAST '97 

HEAST '97 

8.3E-06 

S.OE-OS 

4.7E-07 

HE-OS 

A 

C 

C 

D 

D 

B2 

C 

IRIS 8198 b 

IRIS 8198 

IRIS 8/98 

IRIS 8/98 

c 

c 

IRIS 8/98 

IRIS 8/98 

IRIS 8/98 

c 



TABLE 62 (continued). 
INHALATION DUSI!;-RESPONSE VALUES 

FOR AMBIENT AIR CJ{EMICALS OF CONCERN 

CHRONIC INHALATION REFERENCE INHALATION WEIGHT REFERENCE 

CHEMICAL (a) RIC CRITICAL EFFECTS RfC FOR UNIT RISK OF FOR NOTES 

(mg/m~ CONFIDENCE RfC /(ug/m3) EVIDENCE UNIT RISK 

Toluene 0.40 neurological effects IRIS 8/98 D IRIS 8/98 

1,2,4-Trichlorobenzene 0.20 non-adverse weight changes HEAST '97 D IRIS 8/98 

1,1,1-Trichloroethane 1.00 brain damage medium NCEA 8/96 D IRIS 8/98 b 

Trichloroethene NA 1.7E-06 B20rC NCEA d 

1,2,4-Trimethylbenzene 0'()06 neurotoxicity, decreased body low NCEA 3/96 b 
weight gain, testicular atrophy 

1,3,5-Trimethylbenzene 0.006 neurotoxicity, decreased body low NCEA 3/96 b 
weight gain, testicular atrophy 

Vinyl chloride NA 8.4E-05 HEAST '97 

m,p-Xylene NA D IRIS 8/98 d 

o-Xylene NA D IRIS 8/98 d 

FOOTNOTES: 
a. 	 This table includes chemicals selected in the RI as chemicals of concern in landfill gas that were detected in the solid waste landfill 

plus chemicals detected in residential area ambient air sampling in 1993. 
b. 	 The value listed as a chronic RIC is a draft, provisional value. 
c. 	 Chronic RIC is from the "Alternate Methods Table" ofHEAST FY-1997. 
d. 	 RICs for xylenes and the inhalation unit risk for trichloroethene were available on HEAST until 1991 but have since been withdrawn. 

REFERENCES: ABBREVIATIONS: 

IRIS. USEPA, 1998. Integrated Risk Information System. Database searched August 1998. NA = Not available 
HEAST. USEPA, 1997. Health Effects Assessment Summary Tables, FY-1997 Annual. RIC = Reference concentration 
NCEA. USEPA, 1996. National Center (or Environmental Assessment, Superfund Health Risk Technical Support Center. Attachments to 21 August 1996 letter to D. Newton. 



TABLE 63 ROSE HILL REGIONAL LANOFILL ECOLOGICAL RISK ASSESSMENT - SURFACE WATER CONTAMINANT SCREENING 

Compound Frequency 

of Maximum 

Site Concentration 

Mean 
AW~ AW~ 

Chronic Acute Background 
beteetlon 6/91 9/91 1/92 4192 SI92 Criteria Criteria Range 

Volatile organics 
Benzene 
Toluene 
Total. Xylenes 
Chlorobenzene 
1,2-0Ichloroc:thene(total) 
Chloroc:thane 
Carbon Dlsulflde 

Water soluble organics 
Acrylamide 
N,N-OMF 

SemivolatUe organics 
bis(2-ethylhexyl)phthalate 
Oiethylphthalate 
Olmethylphthalate 
Dl-n-butylphthalate 

Pesticides 
gamma-BHC(Lindane) 
4,4'-000 
Methoxychlor 

Inorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Zinc 

Ammonia 
Cyanide 
Sulflde 

lIS6 
1/56 
V56 
1IS6 
1156 
1156 

15/56 

1115 
1/31 

1/56 
2156 
1/56 
1156 

1156 
1156 
1156 

30156 
4/56 
V56 
33/56 
56/56 ' 
1156 
6/56 

48/56 
I/S6 

56/56 
54/56 
1156 

31156 
56156 
15/56 

17119 
3/56 
14/37 

3 
2 
9 
2 
4 
6 

14 

272 
5 

8 
2 
1 
3 

0.002 
0.0047 
0.014 

1,140 
28.8 
4.1 
279 

27,100 
3.2 

11.6 
65,000 

3.7 
12,900 
2,030 

5.0 
45,000 
59,900 

22.8 

3.S3 
210 

2.20 

2.S 
-
3.4
••• 
2.6 
S.1 
3.2 

NA 
NA 

5.2 
-
--

-
-
-
2SO 
-
1.7 
40 

7,700 
-
-

9,500 
-

2,700 
610 
2.7 

S,200 
14,000 

8.3 

NA 
-
1.4 

- -
••• -
- -- -- -
- -
S.2 4.1 

110 NA
••• -
- -
••• ••• 
- ••• - ••• 

••• -
- ••• 
- ••• 
130 120 
15 -

0.57 -
10 7.8 

5,300 4,000 
- -
5.8 -

1,600 1,400 
- -

1,700 1,400 
320 230 
- -
870 980 

11,000 9,000 
9.4 7.0 

NA NA 
5.3 -
- -

------
••• 

--
--
--
---
-

12 
-
7.7 

3,700 
1.7 
-
660 
-

1,300 
140 
-
880 

9,000 -
0.29 
-
NA 

-
-
-
-
-
-
-
NA 
NA 

--
--

-
-
-

310 
-
-
9.5 

'4,300 
-
1.6 

1,900 
1.2 

1,500 
240 
-
-

9,000 
S.2 

0.65 
2S 

NA 

S.9 26S 
14 635 

NO NO 
18 795 

NO NO 
NO NO 
NO NO 

NO NO 
NO NO 

12 SS5 
58 2,605 
37 1,650 

NO NO 

NO ND 
NO NO 

0.03 NO 

87 750 
10 450 

1.2 52 
NO NO 
NO NO 

11 16 
13.9 • 21.2· 
1,000 NO 
4.0 • 104 • 

NO NO 
NO NO 

185 • 1,664 • 
NO NO 
ND NO 

124 • 137 • 

2.2 24 
5.2 22 
NO NO 

U 
U 
U 
U 
U 
U 
4 

U 
U 

U 
U 
U 
U 

U 
U 
U 

88.5 - 194 
U 
U 

U - 8.6 
3,240 - 4,070 

U 
U - 2.1 
U - 2SO 

U 
1,210 - 1,460 
20.6 - 68.2 

U 
U - m 

7,900 - 9,720 
U - 3.9 

U - O.IS 
U 

U - 2.20 

NOTES 


All concentrations in "gIL except ammonia and sulfide, which are in mgIL. 

- Analyte was not dct.cct.ed in this round . 

••• The calculated mean is greater than the maximum detcct. 

NA Analyte was not analyzed for in this round or all values were rejected. 

NO Data not avaUable. 

• Criterion wu calculated uling the maximum value of unfUtered hardness (120.8 mglL). 

U This analyte wu not dctec:t.ed in any of tho bacqround samples, or tho non-deteeted value is tho lowest concentration. 


http:dctec:t.ed
http:dct.cct.ed


TABLE 64 ROSE HILL REGIONAL LANDFILL ECOLOGICAL RISK ASSESSMENT - LEACHATE CONTAMINANT SCREENING 

Compound Frequency 

of Maximum 

Site Concentration 

Mean 

AWQC 

Chronic 

AWQC 

Acute 

Detection 6191 4192 Criteria Criteria 

VolatUe organics 
Toluene 
Ethylbenzene 
Total Xylenes 
Chlorobenzene 
Trichloroethcne 
1,2-Dichloroethene(totaI) 
1,l-Dichlorodhane 
Chloroethane 
Vinyl Chloride 
Carbon Dilulfide 

ScmivolatUe organics 
Naphthalene 
Dicthylphthalatc 
bia(2-Btbylbexyl)phthalatc 

Inorganics 
Aluminum 
ArllCllic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Magneaium 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Ammonia 
Cyanide 

319 
3/8 
218 
319 
118 
218 
319 
419 
1/8 
218 

319 
319 
119 

719 
1/8 
919 
219 
919 
219 
419 
119 
919 
319 
919 
919 
119 
3/8 
919 
919 
319 
4n 

3/3 
219 

50 
2 
3 
2 
4 

44 
2 
8 
I 

12 

0.9 
11 

230 

60,500 
3.7 

2,120 
11.2 

S9,OOO 
23.9 
295 

37.8 
1,370,000 

174 
14,700 
16,100 

0.2 
15.8 

44,800 
55,400 

65.2 
209 

21.7S 
41.7 

19 
-
-
••• 
2.8 

10.8
••• 
5.7
••• 
4.5 

-
-

42.5 

12,000 
1.9 

510 
3.8 

25,000 
6.1 
53 

9.6 
330,000 

56 
7,100 
7,200 
-
7.0 

14,000 
21,000 

23
••• 
NA 

16 

-
1.7
••• --••• -
••• -
-

0.77 
6.3 
-

310 
-
180 
-

20,000 
2.6 
-
-

140,000 
5.0 

1,900 
6,600 
0.13 
-

14,000 
23,000 

-
6.8 

13 
-

14 
36 

ND 
18 
43 

ND 
ND 
ND 
ND 
ND 

2.6 
58 
12 

87 
1.2 
ND 

0.17 
ND 

11 
ND 

22.6 • 
1,000 

8.4 • 
ND 
ND 

0.012 

300 •ND 
ND 
ND 

202 • 

2.2 
S.2 

635 
1,600 

ND 
795 

1,950 
ND 
ND 
ND 
ND 
ND 

115 
2,605 

555 

7SO 
52 

ND 
7.5 
ND 

16 
ND 

36.2 • 
ND 

214 • 
ND 
ND 
2.4 

2,700· . 
ND 
ND 
ND 

223 • 

24 
22 

NOTES 

All concentrlltions In IJglL except ammonia, which is in mglL. 

- Analyte was not detectccf In this round . 

••• The calculated mean Is greater than the mllXimum detect. 

NA Analyte was not analyzed for in this round or all valuea were rejected. 

ND Data not evenable. 

• The criterion is calculated using the maximum value of the unfiltered hardness (213.6 mgIL). 



TABLE 65 ROSE HILL REGIONAL LANDFILL ECOLOGICAL RISK ASSESSMEI'<: SEDI~ENT CONTAMINANT SCREENING 

Compound . Frequency Site Concentration Sediment Criteria 
of Maximum Mean Background 

Oc:tcct1on 6/91 9191 5192 ERL-L ERL-M EPA NYSOEC Range 

Volatile organic. U!JUb} 
Benzene 
Ethylbenzene 
Total Xylcnea 
Acetone 
2-Butanone 
4-Methyl-2-pcntanone 
Tctrachloroethcnc 
Trichloroethcne 
1,2-0Ichloroethcnc(total) 
Chloroform 
Carbon OiluIflde 

1139 
2140 
5/40 
5/40 
2140 
1140 
3/40 
6/39 
1140 
1/40 
2140 

1 
8 

67 
215 
46 

3 
4 

150 
5 
5 

22 

-
4.1 
9.3 
-
-
-
-

16 
3.9 
-
4.2 

••••••
••• 
97 
13

•••
••• 
-
-
••• 
9.5 

-
-
--
-
-
-
-
-
--

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

U 

U 
U 
U 
-
U 
U 
U 
U 
U 
U 
U 

42 

SemIvolatUe organic. (uRlk.tl 
Phenanthrene 
Anthracene 
Flouranthcne 
Pyrone 
Chryaene 
Benzo(b )fluoranthcne 
Bcnzo(k)fluoranthcne 
Bcnzo(a)pyrcnc 
Oi-n-butylphthalate 
Butylbenzylphthalate 

2139 
1/39 
5/39 
6/39 
1/39 
1139 
1139 
1139 
1139 
1139 

220 
64 

330 
280 
180 
130 
130 
140 
650 
440 

••• 
-
••••••
••••••
•••••• 
-••• 

-
-
•••
••• -
-
-
-
310 
-

••••••
•••
••• --
-
---

225 
85 

600 
350 
400 
NO 
NO 
400 
NO 
NO 

1,380 
960 

3,600 
2,200 
2,800 

NO 
NO 

2,500 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Peat1cldca {UglY} 
delta-BHC 
4,4'-00E 

11137 
5/31 

1.3 
4.9 

-
- ••• 

2.6 
0.73 

2.1 
NO 
2.0 

NO 
15 

NO 
NO 

NO 
NO 

U 
U 

4,4'-000 
4,4'-00T 
Methoxychlor 
EndOluIfan n 
Dieldrin 
gamma-Chlordanc 

2131 
1137 
1/31 
1131 
1131 
1/31 

8.2 
0.90 

2.6 
0.31 

1.3 
0.23 

-
--
-
-
-

3.1
•••
•••
•••
•••
••• 

2.5 
---
--

2.0 
1.0 

NO 
NO 

0.02 
O.S 

20 
7. 

NO 
NO 

8 
6 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

U 
U 
U 
U 
U 
U 

Inorganic. {m&asg} 
Aluminum 40/40 8,650 3,500 4,400 1,100 NO NO NO NO 149 - 1,260
Antimony 1140 62.1 - 8.1 - 2 25 NO NO U 
Araenic 21140 6.1 0.85 0.78 1.1 33 BS 3 5 U 
Barium 
Beryllium 

40/40 
18/40 

64.6 
2.3 

16 
0.71 

17 
0.54 

7.9 
0.22 

NO 
NO 

NO 
NO 

20 
NO 

NO 
NO 

2.7 -
U 

3.1 

Cadmium 1I4O 1.3 - 0.56 - S 9 NO 0.8 U 
Calcium 33/40 1,760 530 780 260 NO NO NO NO U - 350 
Chromium 
Cobalt 

23/40 
21/40 

18.1 
6.5 

3.0 
1.5 

5.7 
3.0 

1.7 
0.90 

80 
NO 

145 
NO 

25 
NO 

26 
NO 

U -
U 

1.6 

Copper 3/39 56.1 2.4 6.3 - 70 390 25 19 U 
Iron 40/40 113,000 13,000 12,000 8,100 NO NO 11,000 24,000 780 - 1,020 
Lead 32/40 243.4 7.2 27 5.2 35 110 40 27 U - 7.2 
Magnesium 35/40 2,560 530 890 340 NO NO NO NO U - 373 



TABLE 65 (Continued). ROSE HILL REGIONAL LANDFILL ECOLOGICAL RISK A 55MBNT - SEDIMENT CONTAMINANT SCREENING 

Compound Frequency 
of 

Detection 
MaJUmum 

6191 

Site Concentration 
Mean 
9/91 S/92 

Sediment Criteria 

ERL-L ERL-M EPA NYSDEC 
Background 

Range 

Manganeee 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Ammonia 
Sulfide 

40/40 
19/40 
18/40 
6/40 
13/39 
2140 

28/40 
13/40 

Sill 
15n9 

1,150 
20.S 
ns 
2.1 
115 

0.37 
17.7 
236 

25.6 
850 

160 
2.9 
180 

0.68 
45 

-
7.2 
31 

NA 
31 

120 110 
S.O U 
320 -

0.34 0.20 
44 -

0.20 -
8.9 2.3 
35 6.0 

NA 3.7 
63 -

NO NO 
30 50 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
120 270 

ND NO 
NO NO 

300 428 
20 22 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
90 85 

75 NO 
NO NO 

13.5 - 22.6 
U - 1.4 

U 
U - 0.52 

U 
U 

U - 2.0 
U 

U 
U - 22.0 

NOTES 
- Analytc wu not dc:tcc:ted in this round. 
••• The c:alculated mean Is greater than the muimum detect. 
NA Analytc wu not analyzed for in this round. 
NO Data is not available. 
U This analytc wu not dc:tcc:ted in any of the background IIlmples, or the non-dc:tected value i, the lowest concentration. 
ER-UER-M Values presented by Long IIIld Morgllll (1990) 
EPA Values presented by USEPA (1977) 
NYSDEC Draft llediment criteria (NYSDBC 1989) 
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TABLE 66 ECOWGICAL RISK ASSFSSMENT - SURFACE SOIL CONTAMINANT SCREENING 

Site Concentration 

Maximum Meant 

Frequency of Screening Status 
Compound Detection 9/91 Effect Level 4/92 Code2 

Volatile Organics - "glkg 

1 , 1 , I-Trichloroethane 1124 8 6.8 100,000 SE 
1,I-Dichloroethene 1124 4 Unknown SM 
1,I-Dichloroethane 2124 25 7.7 100,000 SE 
1,2-Dichloroethene 4124 2,400 266.7 100,000 SE 
2-Butanone 7124 830 130.8 8.5 10,000 SE 
2-Hexanone 1124 6 Unknown SM 
4-Methyl-2-Pentanone 1124 3 Unknown SM 
Acetone 15/24 160,000 15,917 428.8 10,000,000 SE 
Benzene 2124 6 300 SE 
Chloroform 4124 3 100,000 SE 
Ethylbenzene 5/24 21 8.5 7.6 1,000 SE 
Tetrachloroethene 7124 13 5.5 10,000 SE 
Toluene 6124 110 24.3 6.3 300 SE 
Trichloroethene 1124 2 Unknown SM 

Vinyl Chloride 2124 250 25.0 10,000 SE 
Total Xvlenes 5124 84 16.7 7.8 1.000 SE 

Semivolatile Or2anics - ltg/kg 

4-Chloroanaline 1124 490 229.6 Unknown SM 
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TABLE 66 (Continued). ECOLOGICAL RISK ASSESSMENT· SURFACE SOIL 

CONTANDNANTSCREENrnNG 


Site Concentration 

Maximum Mean l 

Frequency of Screening Status 
Compound Detection Effect Level 9/91 4/92 Code' 

Benzo( a)anthracene 4124 78 1,000 SE 
Benzo(a)pyrene 4124 **.68 20 SM 

*••Benzo{b )fluoranthene **.5/24 76 19,000 SE 
Benzo(k)fluoranthene 4/24 64 19,000 SE 

••* *••Benzo(g,h,i)perylene 4124 57 1,000 SE 
Butylbenzylphthalate 3124 120 10,000 SE 

*••Chrysene 5/24 95 5,000 SE 
Diethylphthalate 5124 46 60 SE 
Fluoranthene 7/24 160 ***149.2 10,000 SE 
Indeno(I,2,3-cd)pyrene 3/24 52 1,000 SE 

*••Naphthalene 1124 35 5,000 SE 
Phenanthrene 5124 110 *** 5,000 SE 

.*.Pyrene 9/24 170 126.5 10.000 SE 
Pesticides • IL2/kg 

Aldrin ••*1124 0.6 Unknown SM 
alpha-Chlordane 1124 3.7 1.3 Unknown SM 
Dieldrin 1124 4.5 2.3 Unknown SM 
Endrin ketone 2/24 2.3 2.3 100 SE 



TABLE 66 (Continued). ECOLOGICAL RISK ASSESSMENT - SURFACE SOIL 

CONTAMINANT SCREENING 


Compound 
Frequency of 

Detection 

Site Concentration 

Effect Level 
Screening Status 

Code2 

Maximum Meant 

9/91 4/92 

4,4-DDE 
4,4-DDD 

4.4-DDT 

7124 

2/24 

8124 

11.0 
5.2 

5.2 

3.6 2.4 

2.9 "''''''' 
3.1 1.8 

100 
100 

100 

SE 

SE 

SE 

Inol"2anics - mg/kg 

Aluminum 24124 16,600 9,219 6,592 Unknown SB 

Antimony 1124 79 9 -- 8 SM 

Arsenic 13124 3.5 1.6 1.1 3.4 SM 

Barium 24124 86 20 24 400 SE 

Beryllium 11124 1.1 -- 0.6 2.2 SE 

Cadmium 1124 0.6 0.4 -- 3 SE 

Calcium 24124 1,870 626 502 Unknown SB 

Chromium 14124 18 10 4 120 SE 

Cobalt 14124 12.8 3.9 3.3 25 SE 

Copper 15/22 253 32 5 20 CC 

Iron 24/24 149,000 11,285 26,124 Unknown SM 

Lead 24124 124 11 21 20 CC 

Magnesium 24124 1,990 1,241 802 8,660 SB/SE 
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TABLE 66 (Continued). ECOLOGICAL RISK ASSESSMENT - SURFACE SOIL 

CONTAMINANT SCREENING 


Compound 
Frequency of 

Detection 

Site Concentration 

Effect Level 
Screening Status 

Code2 

Maximum Meant 

9/91 4/92 

Manganese 24124 6,120 130 666 300 CC 

Mercury 4124 0.41 0.10 0.11 0.5 SE 

Nickel 12/23 10.6 5.8 2.5 32 SE 

Potassium 23124 944 680 394 4,320 SB/SE 

Selenium 1124 5.9 -- I.I 2 SM 

Silver 3124 1.6 0.5 -- 10 SE 

Thallium 2124 0.4 0.2 0.2 Unknown SB 

Vanadium 23124 27 16 11 150 SE 

Zinc 22122 57 32 19 100 SE 

Only calculated for compounds with at least one detection. Half of the detection limit was used at locations where a 
compound was below the detection limit when calculating means. The symbol *** indicates that the calculated mean 
exceeded the maximum value. 

SB - Screened Out: Background Concentrations Only; SE - Screened Out: Media Concentration Below Effect/Criteria 
Level; SM - Screened Out: Miscellaneous (see text); CC - Chemical of Concern. 

References for effect levels: USEPA (1985a), Eisler (1985; 1986; 1987a; 1987b; 1988a; 1988b), Bysshe (1988), Fitchko (1989), 
Beyer (1990), M&E (1992c), and Kappleman (1993). 



TABLE 67 ECOWGICAL RISK ASSESSMENT - UNITED STATES SURFACE SOIL BACKGROUND 

LEVEL FOR METALS (MG/KG) 


Compound Mean Typical Range Minimum Maximum 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

66,000 

ND 

6 

554 

1 

3.5 

24,000 

53 

10 

25 

25,000 

20 

9,200 

560 

0.15 

20 

23,000 

0.5 

ND 

30,000-100,000 

ND 

1-12 

200-1,000 

1-3 

0.2-8.9 

8,000-18,000 

4-1,000 

3-10 

2-100 

20,000-50,000 

2-100 

3,000-10,000 

500-700 

0.01-0.61 

1.5-28 

'9,500-25,000 

0.1-2.0 

0.1-1.0 

700 

ND 

0.1 

15 

<1 

0.01 

< 150 

1 

<3 

<1 

100 

2 

50 

<1 

0.01 

<5 

50 

0.1 

0.1 

> 100,000 

ND 

50 

5,000 

7 

9 

400,000 

3,000 

70 

300 

550,000 

700 

100,000 

7,000 

15 

5,000 

70,000 

38 

1.0 



TABLE 6.7 (Continued). ECOWGICAL RISK ASSESSMENT - UNITED STATES 

SURFACE SOIL BACKGROUND LEVEL FOR METALS (MG/KG) 


Compound Mean Typical Range Minimum Maximum 

Thallium 

Vanadium 

Zinc 

ND 

76 

54 

0.5-2.0 

30-70 

10-300 

0.5 

<7 

<5 

2.0 

500 

2,000 

From: Bysshe (1988), Fitchko (1989), Beyer (1990), and M&E (1992c). 
ND = No data. 



TABLE 68 SUMMARY OF THE ECOLOGICAL CHEMICALS OF CONCERN 


Compound Surface Soil Surface Water Leachate Surface Sediment 

Aluminum 

Copper 

Iron 

Lead 

Manganese 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



TABLE 69 ASSESSMENT AND MEASUREMENT ENDPOINTS FOR SELECTED SPECIES GROUPS 


Species Group Assessment Endpoint Measurement Endpoint 

Benthic Organisms Abundance/Diversity Comparison With Upstream Location, 
Toxicity Tests 

Fish Presence Observed Use of Site, Water Quality 
Criteria, Toxicity Tests 



·TABLE 70 ;. SUMMARY OF THE WEIGHT OF SUItVlVING ORGANISMS IN 
lO-DAY HYALEILA AZTECA SEDIMENT TOXICITY TESTS 

Location 

Lexington Pond Reference 

Laboratory Control Water 

Saugatucket River 

SE-02 
SE-04 
SE-05 
SE-06 
SE-ll 

Mitchell Brook 

SE-09 
SE-07 
SE-12 

Mean Weight of 

Surviving Organisms (mg) 


0.107 

0.078 

0.129 
0.103 
0.086 
0.071 
0.130 

0.101 
0.074 
0.080 

Note: No statistical difference in mean weight of surviving organisms was found between test samples and reference 
samp1es. 



,TABLE 71 '. SURVIVAL RATE OF CERIODAPHNIA DUBIA IN 7-DAY 

STATIC RENEWAL SEDIMENT TOXICITY TESTS 


location Day 2 

Percent Survival 

Day 7 

Lexington Pond Reference 100 70 

Laboratory Control Water 100 100 

Saugatucket River 

SE-02 100 80 
SE-04 100 100 
SE-05 90 90 
SE-06 90 80 
SE-ll 90 90 

Mitchell Brook 

SE-09 90 80 
SB-07 100 90 
SE-12 90 90 



'TABLE 72 SURVIVAL RATE OF PIMEPHALES PROMELAS IN 

96-HOUR CHRONIC SEDIMENT TOXICITY TESTS 


Percent Survival 

Location 48 hours 96 hours 

Lexington Reference Pond 87.5 85 

Saugatucket River 

SE-01 
SE-04 
SE-05 
SE-06 
SE-ll 

80.0 
97.5 
97.5 
87.5 
100 

65.0 
90.0 
92.5 
85.0 
100 

Mitchell Brook 

SE-09 
SE-07 
SE-12 

97.5 
90.0 
90.0 

92.5 
85.0 
75.0 

Note: No significant statistical difference was found between the reference sample and any 48-hour or 96-hour test 
samples. 



'TABLE 73 • SUMMARY OF LEACHATE TOXICITY TESTS 


Measurement Endpoint Ceriodaphnia dubia Pimephales promelas 

Acute Test: 

48 hour LCso 67.8 % (a) no samples with > 50% observed 
mortality 

NOAEL 25% 50% 

Chronic Test: 

7-day LCso could not be determined 58.1 % (b) 

Survival NOEC no effects observed 50% 

Survival LOEC no effects observed 100% 

Reproductive NOEC 50% 

Reproductive LOEC 100% 

Growth NOEC 25% 

Growth LOBe 50% 

7-day I~-growth 33.8% 

7-day ICso-growth 56.8% 

- indicates value not calculated for this test 
(a) 95% confidence interva1101.0% to 45.5% 
(b) 95% confidence interva1 71.7% to 47.1 % 



'TABLE 74 I. SUMMARY OF SURVIVAL RATES IN LEACHATE TOXICITY TESTS 

Percent Survival 

Ceriodaphnia dubia Pinu:phales prome1as 

t' fLeaht - av - our 7d-ayConcen ration 0 c ae 48-hour 7d 48 h 

Control (0%) 

3.125% 

6.25% 

12.5% 

25% 

50% 

100% 

100 

100 

80 

90 

80 

70 

0 

100 

90 

80 

90 

80 

60 

0 

100 

100 

100 

97 

100 

100 

83 

82.5 

80 

85 

82.5 

80 

72.5 

2.5 



TABLE 75. COST SENSITIVITY ANALYSIS SUMMARY 


VARIABLE 
ALT# 

TOTAL ALTERNATIVE COSTS (in $I,OOO's) 

1 2 3a 3b 4a 4b 

Discount Rate 5% 
7% 
9% 

4,517 
3,568 
2,900 

4,798 14,939 14,643 18,101 
3,845 13,425 13,187 16,064 
3,175 12,303 12,111 14,577 

19,441 
18,041 
16,999 

rfotal 
Capital Cost 

-30% 
0% 
+50% 

3,534 
3,568 
3,623 

3,736 11,499 11,220 13,893 
3,845 13,425 13,187 16,064 
4,027 16,635 16,464 19,682 

14,633 
18,041 
23,721 

Total 
Annual Cost 

-30% 
0% 
+50% 

2,531 
3,568 
5,296 

2,801 11,324 11,197 13,415 
3,845 13,425 13,187 16,064 
5,587 16,928 16,502 20,478 

16,037 
18,041 
21,382 

Contingency 15% 
20% 
25% 

3,419 
3,568 
3,716 

3,685 12,866 12,637 15,395 
3,845 13,425 13,187 16,064 
4,006 13,985 13,736 16,733 

17,289 
18,041 
18,793 

LFG Operation! 
Air/Soil Gas 
Monitoring 

5 years 
10 years 
15 years 

3,374 
3,480 
3,568 

3,636 11,219 11,206 13,858 
3,750 12,427 12,290 15,066 
3,845 13,425 13,187 16,064 

15,862 
17,055 
18,041 

Overall 
Low 
Baseline 
High 

2,531 
3,568 
5,296 

2,801 11,219 11,197 13,415 
3,845 13,425 13,187 16,064 
5,587 16,928 16,502 20,478 

14,633 
18,041 
23,721 

Boldface indicates base case conditions for the alternative 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 

Regulation Status Requirement Action to be taken to attain ARARs 

ACTION-SPECIFtc 

GROVNDWATER 

RCRA Groundwater Protection (40 CFR 
264, Subpart F) 

Rhode Island Rules and Regulations for 
Hazardous Waste Management, RIDEM 
4/92, Section 9.03 

RI Rules and Regs for Groundwater 
Quality, RIDEM 7/93, Sections 12.02 and 
12.03. 

Implemented 
through RI 
regulations 

Applicable 

Applicable 

Establishes requirements for solid waste 
management units (SWMUs) at RCRA 
regulated sites. Regulations include 
groundwater protection standard 
requirements for groundwater monitoring, 
detection monitoring and compliance 
monitoring and the corrective action 
program. 

Regulation outlines operation requirements 
for treatment, storage and disposal 
facilities, including a groundwater 
monitoring program. 

Regulations are designed to protect and 
restore the quality of the state's 
groundwater and include a groundwater 
monitoring program. 

Because this is a source control remedy, 
groundwater cleanup will not be addressed 
and cleanup goals are not set; however, all 
alternatives will comply with the portions 
of the regulations which apply to installing 
groundwater monitoring wells and 
compliance monitoring. 

Although this is a source control remedy 
which does not address groundwater, this 
alternative will comply with the regulations 
with respect to installation of groundwater 
monitoring wells and compliance 
monitoring. 

Although this is a source control remedy 
which does not address groundwater. this 
alternative will comply with the regulations 
with respect to installation of groundwater 
monitoring wells. 

Page: I (If 9 
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TABLE 76 ACTION·SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 


Regulation Status Requirement Action to be taken to attain ARARs 

RI Rules and Regs for Underground 
Injection Control Program 

Rhode Island Regs for Underground 
Storage Facilities used for Petroleum 
Products & Hazardous Material (USTs) 
(12-190-017) 

Draft Interim Final OSWER Monitored 
Natural Attenuation Policy (OSWER 
Dir.9200.4-17)( 12/1/97) 

HAZARDOUS WASTE 

RCRA-Hazardous Waste Identification, 40 
CFR Part 261. 

RCRA-Closure and Post-Closure, 40 CFR 
Part 264, Subpart G 

Applicable 

Applicable 

To Be 
Considered 

Implemented 
through RI 
regulations 

Implemented 
through RI 
regulations 

Regulations are designed to assure proper 
location, design, construction, maintenance 
and operalion of injection wells and olher 
subsurface disposal systems to prevent OW 
contam ination. 

Establishes procedures & requirements for 
preventing, assessing and remediating 
releases from USTs. 

Provides guidance on how EPA will 
implement national policy on use of 
monitored natural attenuation. 

Defines solid wastes that are subject to 
regulation as hazardous waste under 40 
CFR Parts 262-265. 

Outlines the requirements for closure and 
post-closure care of hazardous waste 
management facilities. 

The portions of this alternative which 
include on-site treatment of leachate, 
requiring discharge of treated water to OW 
recharge wells, will comply with UICP 
requirements. 

Underground components of condensate 
collection system from flares will be 
installed and maintained in accordance with 
these requirements. 

Decisions on use and efficacy of monitored 
natural attenuation will be consistent with 
guidance. 

Requirements define RCRA regulated 
wastes. Acceptable management 
approaches for listed and characteristic 
hazardous waste will be met for this 
uhernat ive. 

Closure and post-closure care of the landfill 
will comply with these requirements. 

Page 2 or 9 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 

Regulation Status Requirement Action to be taken to attain ARARs 

. RCRA Tank Systems Itequirements, 40 
CFR Part 264 Subpart j 

RCRA-Standards for Permitted TSDFs; 
Thermal Treatment, 40 CFR Part 264, 
Subpart AA 

EPA Technical Guidance for Final Covers 
on HW Landfills and Surface 
Impoundments, EPA/530-SW-047 (7/89) 

EPA Technical Guidance memorandum 
regarding Alternative Cap Design for 
Unlined, Hazardous Waste Landfills in 
EPA Region I, From Dennis P. Gagne & 
Yoon-Jean Choi to OSRR. 9130/97 

EPA Technical Guidance 011 Management 
of Investigation-Derived Waste: Final 
covers on HW Landfills and surface 
Impoundments (EPAI530-SW-89-047) 

RI Rules and Regs for HW Management, 
Section 8, RIDEM 4/92. 

Implemented 
through RI 
regulations 

Relevant & 
Appropriate 

To Be 
Considered 

To Be 
Considered 

To Be 
Considered 

Applicable 

Sets standards for storage and treatment of 
hazardous waste in tanks, including pipes 
and ancillary equipment. 

Air emission standards for process vents, 
closed vent systems and control devices at 
facilities that treat, store or dispose of 
hazardous wastes. 

Guidance for landfill covers. Presents 
recommended technical specifications for 
multilayer landfill cover design. 

Guidance for landfill covers in EPA Region 
I. Presents recommended technical 
specifications for multilayer landfill cover 
design. 

Guidance for landfill covers, 
recommending technical specifications for 
multi-layer landfill cover design. 

Outlines requirements for treatment, 
disposal and storage of hazardous waste by 
TSDFs. 

On-site treatment of leachate will comply 
with these standards. 

Alternatives which include on-site thermal 
treatment (enclosed flares) will meet these 
requirements. 

Cap construction will be protective in 
accordance with the guidance. 

Cap construction will be protective in 
accordance with the guidance 

Waste derived from cap construction will 
be managed in accordance with these 
standards. 

Management and treatment of on-site 
treatment residues and waste derived from 
cap construction will comply with these 
regulations. 

Page 30r9 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 


Regulation Status Requirement Action to be taken to attain ARARs 

RI Rules and Regs for HW Management, 
Sections 9 and 10.02, RIDEM 4/92. 

RI Guidelines on the Management of 
Investigation-Derived Waste 

SURFACE WATER 

RI PDES Regulations (12-190-003) and RI 
Water Quality Regs for Water Pollution 
Control (12-190-001) 

Applicable 

To Be 
Considered 

Relevant & 
Appropriate 

Outlines requirements for general waste 
analysis, security procedures, and 
management of hazardous waste. Sets 
design, construction and operational 
requirements for containers and tanks and 
closure requirements for hazardous waste 
facilities. 

Guidance on management and disposal of 
materials generated during environmental 
investigations. Specifies action levels for 
soils and liquids below which investigation
derived waste may be disposed of on-site. 

Sets A WQC standards for water discharged 
to surface waters. 

Identification and handling of hazardous 
waste and closure of hazardous waste 
landfill will comply with these 
requirements. 

All sampling activities performed on-site 
will comply with this guidance. 

Because this is a source control remedy, 
surface water cleanup will not be addressed; 
A WQC standards will be used to measure 
effectiveness of remedy with respect to 
leachate outbreaks to streams and other 
discharges to onsite surface water. 

Page 4 ur 9 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #4B 


Regulation Status Requirement Action to be taken to altain ARARs 

CW A Ambient Water Quality Criteria 
(A WQC), 40 CFR 122.44 

Proposed CWA Ambient Water Quality 
Criteria (A WQc), 40 CFR Part 120 

Air Pollution Control Regs, RI Dept of 
Health, Div of Air Pollution Controi, efT. 
8/2/67, amended 5/20/91--Regulation No. I 
Visible Emissions 

RI Air Pollution Control Reg No. 5-
Fugitive Dust 

Relevant & 
Appropriate 

To Be 
Considered 

Applicable 

Applicable 

Non-enforceable guidance used by states in 
conjunction with a designated use for a 
stream effluent to establish water quality 
standards. WQC levels for protection of 
human health from consuming fish and 
aquatic organisms have been developed for 
several contaminants. The standards are 
RA if there is no more stringent state rules 
for particular contaminants. 

Remedial actions involving contaminated 
surface water or groundwater must consider 
the uses of the water and circumstances of 
release or threatened release. 

Prohibits contaminant emissions for periods 
of more than 3 minutes in anyone hour 
which are greater or equal to 20% opacity. 

Requires reasonable precautions to prevent 
particulate mailer from hecoming airborne. 

Because this is a source control remedy, 
surface water cleanup will not be addressed; 
WQC standards will be used to measure 
effectiveness of remedy with respect to 
leachate outbreaks to streams and other 
discharges to onsite surface water. 

Proposed A WQC for compounds detected 
onsite (Fe) were compared to observed 
concentrations in groundwater and used in 
developing PROs for surface water; 
standards will be used to measure 
effectiveness of remedy with respect to 
leachate outbreaks to streams and other 
discharges to onsite surface water. 

Air emissions from remedial actions will 
meet emission levels in regulations. 

Operations will be performed in acc. with 
these rules. 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUII)ANCE: ALTERNATIVE #48 

Regulation Status Requirement Action to be taken to attain ARARs 

RI Air Pollution Control Reg No. 7.1 and 
7.2--Emission of Air Contaminants 
Detrimental to Person or Property 

RI Air Pollution Control Reg No. 9-
Permits 

RI Air Pollution Control Reg No. 16-
Operation of Air Pollution Control Systems 

Rl Air Pollution Control Reg No. 22--Air 
Toxics 

RI Guidance for Air Quality/Air Toxic! 
Substances 

CAA National Emissions Standards for 
Hazardous Air Pollutants (NESHAP) (40 
CFR Part 61). 

Applicable 

Applicable 

Applicable 

Applicable 

To Be 
Considered 

Relevant & 
Appropriate 

Prohibits the emission of any contaminant 
which Illay be injurious to human, plant or 
animal life, or cause damage to property or 
interferes with the enjoyment of property. 

Requires permitting for air pollution control 
systems and any new stationary sources 
which create an increase in pollutant 
emissions. 

Requires operation of air pollution control 
systems according to design specifications 
and defines malfunction reporting 
req u i relll en ts. 

Prohibits the emission of specified 
contaminants at rates which would result ill 
ground level concentrations greater than 
acceptable ambient levels in the reg. 

Provides guidelines for models and 
modeling procedures. 

Establishes emission levels for certain 
hazardous air pollutants, including vinyl 
chloride and benzene. 

Air emissions will meet all applicable 
standards, as set forth in Rl Reg No. 22 and 
CAA NESHAPs, 40 CFR Part 61. 

Air pollution control systems will be 
designed to meet all applicable standards, 
as set forth in RI Reg No. 22 and CAA 
NESHAPs, 40 CFR Part 61. 

Air pollution control systems will be 
operated and maintained in accordance with 
Operation and Maintenance Plan. 

Ambient air quality levels will be met for 
all technologies which emit air 
contaminants. 

Guidance will be considered when 
modeling emissions from the LFG 
combustion stack. 

This remedy will attain NESHAP emission 
limits for hazardous air pollutants that result 
from treatment processes. 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 


Regulation Status Requirement Action to be taken to attain ARARs 

CAA Standards of Performance for 
Municipal Solid Waste Landfills (40 CFR 
Part 60, Subpart WWW). 

CHEMICAL-SPECIFIC 

EPA Human Health Assessment Cancer 
Slope Factors (CSFs) 

LOCATION-SPECIFIC 

CW A Section 404(b)(I); Guidelines for 
Specification of Disposal Sites for Dredged 
or Fill Material (40 CFR Parts 230, 231) 

Executive Order I 1990; Statement of 
Procedures on Wetlands Protection (40 
CFR Part 6, App.A) 

Relevant & 
Appropriate 

To Be 
Considered 

Applicable 

Applicable 

Establishes air emission limits for 
municipal solid waste landfills (MSWLF) 
and standards ofperfonnance for MSWI.F 
gas collection and control systems. 

CSFs are developed by EPA lor health 
effects assessments or evaluation by the 
Human Health AssesslTlent Group. 

No activity that adversely affects a wetland 
Is permitted if a practicable alternative with 
lesser effects is available. Controls 
discharges of dredged or fill material to 
protect aquatic ecosystems. 

Action to avoid, whenever possible, the 
long and short-term impacts on wetlands 
and to preserve and enhance wetlands. 
Plans for action in wetlands must be 
submitted for public review. 

Landfill gas collection and control systems 
will meet relevant and applicable 
performance standards. 

The values present the most up-to-date 
cancer risk potency information. CSFs will 
be used to compute the individual cancer 
risk resulting from exposure to 
con tam inants. 

During the identification, screening and 
evaluation of the systems, the effects on 
wetlands will be considered, and no activity 
which adversely affects a wetland will be 
undertaken if a practicable alternative with 
lesser effects is available. 

All practicable means will be used to 
minimize harm to the wetlands. Wetlands 
disturbed by remedial activities will be 
mitigated in accordance with requirements 
ifno practicable alternative exists. 

Pag~ 7 uf I) 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 


Regulation Status Requirement Action to be taken to attain ARARs 

Fish and Wildlife Coordination Act; 16 
U.S.C. 661,40 CFR Section 6.302 

Executive Order 11988; Statement of 
Procedures on Floodplain Management (40 
CFR Part 6, App. A) 

Rules and Regulations governing 
administration and enforcement of 
Freshwater Wetlands Act (12-100
003)(8/90) 

An Act Relating to Historic Cemeteries 

Applicable 

Applicable 

Applicable 

Applicable 

Any modification ofa body of water 
requires consultation with US Fish and 
Wildlife Service and appropriate state 
wildlife agency to develop measures to 
prevent, mitigate or compensate for losses 
of fish and wildlife. This requirement is 
addressed under CWA Section 404 
requirements. 

Action should avoid, whenever possible, 
the long and short-term impacts associated 
with occupancy and modifications of 
floodplains development, wherever there is 
a practicable alternative. Promotes 
preservation and restoration of floodplains 
so that their natural and beneficial value can 
be realized. 

Identifies and protects significant wetlands 
and their values and functions with the goal 
of no net loss. 

Restrictions on altering land within 25 feet 
of historical human cemeteries. 

Requires federal and state coordination on 
fish and wildlife matters. Will consult as 
required. 

Remedial actions that involve construction 
in the floodplain areas will include all 
practicable means to minimize harm to and 
preserve beneficial values of floodplains. 
Floodplains disturbed by excavation will be 
restored to original conditions and utility. 

Remedial actions will includes measures to 
mitigate adverse impacts on protected 
tilllctions and achieve no net loss. 

Plat 35 is a historic cemetery; actions must 
be coordinated with appropriate agencies 
stich as RI Cemeteries Co"mmission, town 
offices, and lIistorical Preservation 
l'omlll issioll. 

Page: II nf 9 
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TABLE 76 ACTION-SPECIFIC ARARS, CRITERIA AND GUIDANCE: ALTERNATIVE #48 


Regulation Status Requirement Actioll to be taken to attain ARARs 

RI Endangered Species Act Applicable Actions must conserve identified local Consultation with RIDEM will ensure that 
endangered or threatened species. remedial actions do not jeopardize the 

ex istence of endangered or threatened 
species or adversely modify or destroy 
critical habitat. 

Note I: Because the remedy is source control only, Safe Drinking Water Act, Maximum Contaminant Level Goals (MCLGs), 40 CFR Part 141, which are 
health goals for public water systems, are not ARARs for the alternative remedies at this site. Rather, they are used to measure performance of groundwater 
containment alternatives. The alternatives are expected to contain groundwater exceeding non-zero MCLGs within the compliance boundaries. 

Note 2: Rr Air Pollution Control Reg No. i 7-Odors. RI Regulation No. 17, which prohibits emissions of air contaminants that create an objectionable odor 
beyond the property line, does not fall within the definition of an ARAR as sel forth in the NCP, in EPA's view, because it falls within the category of nuisance 
laws rather than environmental cleanup or control standards. Therefore, it is not listed as an ARAR for this sile. Ilowever, EPA views this rule to be a 
regulation which, like those promulgated under OSHA, must nonetheless be complied with in the performance of any remedy. 

Pit!:C: I).,r I) 
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TABLE 77 HUMAN HEALTH PRELIMINARY REMEDIATION GOALS 
FOR GROUNDWATER 

PRG (J.'g/L) Analyte Exceeding Preliminary Basis 
Remediation Goal (pRG) 

SOLID WASTE AREA (a) 

Benzene 5 Final MeL 

1,2-Dichloroethene Final MeL (b) 

Vinyl chloride 

70 

2 Final MeL 

Pentachlorophenol 1 Final MeL 

bis(2-Ethylhexyl)phthalate 6 Final MeL 

Acrylamide Human Health Risk-Based 

Beryllium 

0.02 

4 Final MeL 

Cadmium Final MeL 

Chromium 

5 

Final MeL 

Lead (e) 

100 

SDW A Action Level 

Manl!anese (d) 

15 

Human Health Risk-Based 

BULKY WASTE AREA 

Antimony (e) 

840 

Final MeL 

Beryllium 

6 

Final MeL4 

Lead (e) SDWA Action Level 

Manganese (d) 

15 

Human Health Risk-Based 

SEW AGE SLUDGE AREA 

Antimony (e) 

840 

Final MeL 

Cadmium 

6 

Final MeL5 

Manganese(d) Human Health Risk-Based 840 

..
Note: These PRGs are determmed for baseline condItions, whIch Include an assumption of dIrect consumption of groundwater. 

MCL: Maximum Contaminant Level under the Federal Safe Drinking Water Act (SDWA, U.S. EPA, 1996MCL). 

Footnotes: 

(a) 	 Arsenic, which is listed on Table 2-1A, is not an anIyte exceeding the PRG since it was detected at concentrations lower 

than the SDW A MCL. 
(b) 	 The MCL for cis-l,2-DCE. 70 p.gfL is selected; the MCL for trans-1,2-DCE is higher, 100 p.gfL.
«) The average concentration at a background location (MW-OI-01) was 36.7 p.gfL. 
(d) 	 The average concentration at a background location (MW-OI-Ol) was 2,041 p.gfL. 
(0) 	 There was one detection of antimony at a background location (RES#9) during the RI. 



TABLE 78 ECOLOGICAL PRELIMINARY REMEDIATION GOALS 

FOR SURFACE WATER 


Analyte Exceeding Preliminary Remediation Goal (pRG) PRG (J-Lgll) Basis 

MITCHELL BROOK 

Aluminum 

Iron 

Manganese 

140 

1.000 

45 

Background 

AWQC 

Background 

SAUGATUCKET RIVER 

Aluminum 

Iron 

Manganese 

140 

1.000 
45 

Background 

AWQC 

Background 



TABLE 79 HUMAN HEALm PRELIMINARY REMEDIATION GOALS 

FOR AMBIENT AIR 


Analyte Exceeding Preliminary Remediation Goal (pRG) PRG (p.g/m3) Basis 

SOLID WASTE AREA 

Vinyl chloride 

1,1-Dichloroethene 

0.2 

0.05 

Human Health 
Risk-Based 

Human Health 
Risk-Based 

RESIDENTIAL AREA 

Benzene 

1,1.2,2-Tetrachloroethane 

Vinyl chloride 

0.1 

0.04 

0.03 

Rhode Island 
AAL (1) 

Human Health 
Risk-Based 

Human Health 
Risk-Based 

Notes: 
(I) AAL - Acceptable Ambient Level as defined in Air Pollution Control Regulation No. 22 



TABLE 80. COMPARISON OF COSTS FOR ALTERNATIVES #4a & 

#4b (OLD & CURRENT), ROSE IDLL REGIONAL LAA1)FILL 

May 12 1999 

I 

CAPITAL COSTS (in $I,ooo's) Old 

4a 4b* 
1.0 GRADING & SITE PREP.: SOLID WASTE AREA 100 100 
2.0 CAPPING: SOLID WASTE AREA 2,442 2,686 
3.0 GRADING & SITE PREP.: BULKY WASTE AREA 48 46 
4.0 CAPPING: BULKY WASTE AREA 864 0 
5.0 LANDFILL MINING 0 1,452 
6.0 PERIMETER WETLANDS MITIGATION 40 40 
7.0 INTERNAL LF GAS COLLECTION SYSTEM 681 681 
8.0 PERIMETER LF GAS COLLECTION SYSTEM 338 338 
9.0 LF GAS TREATMENT PLANT 338 338 
10.0 GW DEPRESSION SYSTEM: COLLECTION 0 0 
11.0 LEACHATE COLLECTION SYSTEM 99 99 
12.0 50 GPM WATER TREATMENT PLANT 0 0 
13.0 5 GPM WATER TREATMENT PLANT 507 507 
14.0 ENVIRONMENTAL MONITORING: CAPITAL COST 94 94 
15.0 DECONTAMINATION AREA - TREATMENT PLANT AREA 50 50 
16.0 INSTITUTIONAL CONTROLS + 88 88 

TOTAL DIRECT CAPITAL COST 5,689 6,517 
REMEDIAL DESIGN ALLOWANCE 341 391 
CONTINGENCY + 1,206 1,382 

Current 

4b 
100 

2,686 
46 
0 

3,812 
40 

734 
338 
338 

0 
99 
0 

507 
94 
50 
88 

8,930 
536 

1,893 

TOTAL CAPITAL COSTS $7,23611 $8,290 II $11,3591 

ANNUAL COSTS (Present Value in $I,ooo's) 

17.0 ENVIRONMENTAL MONITORING: ANNUAL 3,051 3,051 2,698 
18.0 LANDFILL GAS COLLECTION AND TREATMENT 2,787 2,787 ·2,787 
19.0 GW/LEACHATE COLLECTION & TREATMENT: 50 GPM 0 0 0 
20.0 LEACHATE COLLECTION & TREATMENT: 5 GPM 1,519 83 83 
21.0 INSTITUTIONAL CONTROLS: ANNUAL COSTS + 0 0 0 

TOTAL DIRECT ANNUAL COST 7,357 5,921 5,568 
CONTINGENCY 1,471 1,184 1,114 

TOTAL ANNUAL COSTS $8,828 $7,105 $6,682 

ITOTAL COST OF ALTERNATIVE (in $1,OOO's) $16,06411 $15,39511 $18,041 I 

* Landfill mining costs are different than those presented in the FS and Proposed Plan due to a calculation correction. 

Note that Old 4b and Current 4b estimates have the same dewatering allowance ($50,000). Further evaluation should 
be made to determine any increased costs for dewateriIJE. 

Page 1 of 1 



APPENDIXC 


RECORD OF DECISION 

Rose Hill Regional Landfill Superfund Site 


STATE OF RHODE ISLAND CONCURRENCE LETTER 




RHODE ISLAND 

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT --..HI---------------- 
~ 235 Promenade Street, Proviucncc. Rl 02908-5767 TDD 40 l{!31-5Sm3 

13 December 1999 

Ms. Pa.tricia Meaney, Director 
Office of Site Remediation and Restoration 
USEPA - Region J 
1 Congress Street, Suite 1100 
Boston, MA 02114-2023 

RE: Record of Decision for Rose Hill Regional Landfill Superfund Site 

Dear Ms. ~caney: 

The Department of Envirorunental Management (Depanment) has completed its review 
of the Record of Decision (ROD) for the Ros~ Hill Regiona] Landtill Superfund Site (Rose 
Hill Site). As you are aware, earlier drafts of the ROD alt)ng with the Proposed Plan 
presented to the public in lanuary discussed a comprehensive approach to site cleanup, not 
a formalized operable unit approach as presented in more recent versions. Thb presented 
some concerns to us that were conveyed in previous correspondence and communic;ltions. 
This lett~r is to advise you that we are satisfied with the changes EPA has made to address 
our concerns and, as a result, the Department concurs with the US Environmental 
Protection Agency's (EPA's) selection ofAlternative 48. 

The Department wishl!s to emphasize the following aspects of the ROD: 

• 	 This ROD represents a source control remedy and the first operable unit of a phased 
approach. Under this action, monitoring dau. will be collected to assess the 
I!ftectiveness of the source control remedy and also assess the need to take further 
response action under a management of migration operable unit for groundwater 
and surface water. As indicated in the DepartmenCs comments of 8 November 
1999, the determination to take additional action may be based upon the monitoring 
data collected alone, and mily not require that additional studies be conducted. 
Additionally the managl!mcnt of migration operable unit ROD may include a no 
further action determination if deemed appropriate. 

• 	 The Department does not believe that the need for active perimeter and intemal 
landfill gas collection and treatment should be mandated in the ROO based upon 
data collected over 5 years ago. The specifics of the landfill gas collection and 
treatment system should be detennined in the desib'Tl phase of the remedial design. 
based upon current conditions. 

• 	 As stated in the Departrnenfs comments of 8 November 1999, the ROD correctly 
states that current groundwater classitication is GA (Suitable for public or private 
drinking water use without treatment) and that this groundwater use is not expected 
to change:. The Department believes that, based upon rc:cent development 



Ms. Patricia Meaney 
13 December 1999 
Page 2 

approvals, the reasonable anticipated potential future groundwater use has changed. 
The two most recent developments (South Woods residential house development 
and Associated of Rose Hm, LLC/GolfCourse) will not utilize local groundwater. 
but will be supplied by public water. Additionally. the Town of South Kingstown 
intends to connect all private residences not purrently connected to public water. 
This trend is likely to continue into the future and should be considered when 
evaluating groundwater use and value under the management of migration 
detennination. 

• 	 As we have stated historically, it is important to note that RlDEM's participation in 
this decision-making proeess has been as a regulatory authority and Natural 
Resource Damage Trustee. In our capacity as trustee, we have long argued to EPA 
to .consider the natural resource damage component in evaluating alternatives. EPA 
has listened to our concerns and this ROD has been modified from the original 
Proposed Plan to address our concerns. 

• 	 The remedy as proposed and implemented must ensure compliance with all 
applicable or relevant and appropriate State and Federal statutes, regulations and 
policies. 

• 	 The remedy must identify institutional controls that are appropriate for eaeh specific 
area of concem, are applicable throughout the remedial action, and whieh are 
protective of human health. Also, in the event th'lt the remedial risk goats cannot be 
achieved, long-tenn controls (applicable after the remedy is terminated) must be 
instituted to prevent unacceptable risk to human health and the environment. 

Finally. r urge EPA to make every effort to work in a cooperative manner with the local 
communities to assure that this remedy is implemented in a manner that allows them 
maximum participation in the process. 

Thank you for providing us with an opportunity to review and conCUr with this 
important Record of Decision. 

Sincerely,(---:t.. .·{:t ,:'1; ~ 
Jan H. Reitsma 
Director 

ec; 	 Oeri Guardino, Deputy Chief of Staff, Governors. Office 
Stephen Alfred, Town Manager, Town of South Kingstown 
Maurice J. Loontjens, Jr, Town Administrator, Town ofNarrasansett 
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1 RESPONSIVENESS SUMMARY 
Rose Hill Regional Landfill 

INTRODUCTION 


The U.S. Environmental Protection Agency (EPA) held a 90-day public comment period from 
February 3, 1999 to May 3, 1999 to provide an opportunity for interested parties to comment on 
the Proposed Plan, the Remedial InvestigationlFeasibility Study (RIfFS) and other documentation 
included in the Administrative Record developed to address a portion of the contamination at the 
Rose Hill Regional Landfill Superfund Site (the Site) in South Kingstown, Rhode Island. The 
proposed plan specifically addresses contamination and risks associated with two of three waste 
disposal areas, known as the Solid Waste Area and Bulky Waste Area of the Site. The third waste 
disposal area, known as the Sewage Sludge Area, was found to meet minimum State requirements 
for sewage sludge closure, and currently poses no significant health threat. The Sewage Sludge 
Area therefore does not require a source control response conducted under CERCLA authority at 
this time. Site-wide groundw(,\ter, including that which is beneath the Sewage Sludge Area, 
remains a human health threat that is addressed in this Record of Decision through institutional 
controls. 

The FS examined and evaluated various options, called remedial alternatives, to address 
contaminants of concern and remedy options for the Site. EPA identified its preferred alternative 
for the Site in the Proposed Plan issued in January 1999. As described in the Proposed Plan, 
EPA's preferred alternative was Alternative 3 A, Containment and Landfill Gas Treatment via 
Combustion. In response to public comment, however, EPA has re-evaluated its preferred 
alternative. As indicated in the Record of Decision, the selected alternative is Alternative 4B, the 
major components of which are: Consolidation (Bulky Waste Area), Containment (Solid Waste 
Area), Landfill Gas Treatment via Combustion, and Leachate Collection with On-site Treatment 
(during consolidation). The supporting documentation for the decision regarding the Site is 
placed in the Administrative Record for review. The Administrative Record is a collection of all 
the documents considered by EPA in choosing the remedy for the Site. It was made available at 
the EPA Records Center, at 90 Canal Street, in Boston, MA, and at the South Kingstown Public 
Library, located at 1057 Kingstown Road, Peace Dale, Rhode Island. An index to the 
Administrative Record for the Site is provided as Appendix E to the Record of Decision. 

The Purpose of this Responsiveness Summary is to document EPA responses to the questions and 
comments raised during the public comment period on the RIlFS, Proposed Plan, and other 
documents in the Administrative Record. EPA reviewed and considered the comments prior to 
selecting the remedy for the Site. This remedy, and the basis for its selection, is further 
documented in the Record of Decision. 



2 RESPONSIVENESSSUAfMARY 
Rose Hill Regional Landfill 

The Responsiveness Summary is organized into the following sections: 

I. 	 Oven'iew ofRemedial Alternatives Considered in the Feasibility Study, 
Including the Selected Remedy - This section briefly outlines the remedial 
alternatives evaluated in the Feasibility Study (FS) and the Proposed Plan, 
including EPA's selected remedy. 

II. 	 Background on Community Involvement - This section provides a brief history of 
community involvement and EPA initiatives in apprising the community of Site 
activities. 

III. 	 Summary ofComments Received During the Public Comment Period and EPA 
Responses - This section summarizes the oral and written comments received from 
the public during the public comment period and sets forth EPA's responses to 
those comments. Part A contains the comments received from citizens and 
interested parties. Part B contains comments received from the Towns of South 
Kingstown and Narragansett. Part C summarizes comments received from the 
State of Rhode Island. Part D summarizes comments received from other Federal 
Agencies. 

I. 	 Ovenriew of Remedial Alternatives Considered in the Feasibility Study Including the 
Selected Remedy 

This Section summarizes each of the remedial alternatives evaluated in the FS and the 
Proposed Plan. 

• 	 Alternative 1: No-Action 
The Site would remain as is; there would be no remedial action of any of the 
contaminated media. However, long-term monitoring of existing ground water 
monitoring wells, landfill gas and surface water stations located throughout the 
Site would be monitored for at least thirty years to detect any change that would 
require intervention. Five-year statutory reviews to determine protectiveness 
would be conducted as required. 

Estimated Time for Design and Construction: <1 year 
Estimated Time ofOperation: > 30years 
Estimated Capital Cost: $100,000 
Estimated Operations andMaintenance Costs (net present worth): $3,460,000 
Estimated Total Cost (net present worth): $3,570,000 



3 RESPONSIVENESS SUMMARY 
Rose Hill Regional Landfill 

• 	 Alternative 2: Limited Action 
This alternative would include the long-term environmental monitoring and 
statutory five-year reviews as described above, establish institutional controls for 
access and for use ofgroundwater in the form deed restrictions including land use 
easements and covenants to prevent access to restricted areas of the Site and to 
prevent the future use, direct contact and exposure to, or hydraulic alteration of 
contaminated groundwater. This alternative would also provide landfill gas control 
contingencies for the nearby residential dwellings which are, or may be, impacted 
by migrating landfill gas. 

Estimated Time for Design and Construction: 1 year 
Estimated Time ofOperation: >30 years 
Estimated Capital Cost: $360,000 
Estimated Operations and Maintenance Costs (net present worth): 53,480,000 
Estimated Total Cost (net present worth): 53,840,000 

EPA's Preferred Alternative, as presented in the Proposed Plan, was Alternative 3A. 

• 	 Alternative 3A: Containment and Landfill Gas Treatment via an Enclosed Flare 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews and establishment of institutional controls as described above, 
apply protective (Subtitle-C or its performance equivalent), multi-layer caps onto 
the Solid Waste and Bulky Waste Areas, install an active perimeter and internal 
gas collection system on the Solid Waste Area with treatment of the gases via 
combustion through an enclosed flare, and install a passive landfill gas venting 
system on the Bulky Waste Area. In addition, EPA would collect data to assess the 
need for conducting any further remedial responses concerning groundwater and 
surface water as a component of the long-term monitoring program. 

Estimated Time for Design and Constnlction: 2 years 
Estimated Time ofOperation: <15 yearsfor LFG; >30 years GWILeachate 
Estimated Capital Cost: $6,420,000 
Estimated Operations andMaintenance Costs (net present worth): $7,000,000 
Estimated Total Cost (net present worth): $13,420,000 

• 	 Alternative 3B: Containment and Landfill Gas Treatment via Photocatalytic 
Oxidation 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews, establishment of institutional controls, protective covers, 
installation of a passive landfill gas venting system on the Bulky Waste Area, an 
active perimeter and internal gas collection system on the Solid Waste Area as 



4 RESPONSIVENESS SUMMARY 
Rose Hill Regional Landfill 

described above, with treatment of the gases via photcatalytic oxidation. In 
addition, EPA would collect data to assess the need for conducting any additional 
remedial responses concerning groundwater and surface water as a component of 
the long-term monitoring program. 

Estimated Time jar Design and Construction: 2 years 
Estimated Time ojOperation: <15 yearsjor LFG; >30 years GWILeachate 
Estimated Capital Cost: $6,560,000 
Estimated Operations andMaintenance Costs (net present worth): $6,630,000 
Estimated Total Cost (net present worth): $13,190,000 

• 	 Alternative 4A: Containment, Leachate Collection and On-site Treatment, and 
Landfill Gas Treatment 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews, establishment of institutional controls, protective covers, 
installation of a passive landfill gas venting system on the Bulky Waste Area, an 
active perimeter and internal gas collection system on the Solid Waste Area as 
described in 3A above. Additionally, added measures to collect and treat leachate 
in the Bulky Waste Area would be implemented and treated waters would be 
discharged on-site through injection wells. 

Estimated Time jar Design and Construction: 2 years 
Estimated Time ojOperation: <15 yearsfor LFG,' >30 years GWILeachate 
Estimated Capital Cost: $7,240,000 
Estimated Operations andMaintenance Costs (net present worth): $8,830,000 
Estimated Total Cost (net present worth): $16,070,000 

EPA's Selected Remedy is Alternative 4B. The NCP allows EPA to re-evaluate its remedy 
preference in response to new information and in consideration of comments received during the 
public comment period. In review of all information and comments received, EPA revised its 
preferred remedy to Alternative 4B. 

• 	 Alternative 4B: Consolidation ofthe Bulky Waste Area onto the Solid Waste 
Area, Containment, Leachate Collection and Treatment (during consolidation), 
and Landfill Gas Treatment (Solid Waste Area) 
This alternative would include the long-term environmental monitoring, statutory 
five-year reviews and establishment of institutional controls as described above. 
Instead of capping the Bulky Waste Area, this disposal area would be excavated 
and consolidated onto the Solid Waste Area which would then be capped and an 
active perimeter and internal landfill gas collection system installed and treatment 
of the gases via combustion (enclosed flare) as required to achieve ARARs. 
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Leachate and waters collected from runoff and de-watering operations during the 
consolidation phase would be managed and discharged according to appropriate 
regulations. As with Alternative 3A, EPA would collect data to assess the need for 
conducting any additional remedial responses concerning groundwater and surface 
water as a component of the long-term monitoring program. 

Estimated Time for Design and Construction: 2 years 
Estimated Time ofOperation: <15 yearsfor LFG; >30 years GW/Leachate 
Estimated Capital Cost: $11,360,000 
Estimated Operations and Maintenance Costs (net present worth): 56,680,000 
Estimated Total Cost (net present worth): 518,040,000 

The Proposed Plan also included two management of migration alternatives for groundwater. 
These options, while evaluated in the Feasibility Study and presented to the public, are not 
presented in the Record of Decision. Upon extensive review and consideration of new 
information and comments presented during the public comment, EPA believes that additional 
data is needed to properly assess and evaluate management of migration options for groundwater 
and its impact on surface water after the source control remedy is implemented. Instituting a well 
designed source control remedy at the present time will minimize the migration of contaminants 
to groundwater. Accordingly, a more cost effective and potentially less extensive management of 
migration remedy can be realized through a phased approach. Nonetheless, these two alternatives 
are presented herein as they relate to the comments received during the public comment period. 

• 	 Alternative 5A: Containment, Gas Collection/Treatment, Leachate 
Collection/Treatment, Groundwater Collection/Treatment 
This Alternative is similar to 4A with the addition of a groundwater 
collection/depression system in the Solid Waste Area to further mitigate potential 
future migration of contaminated groundwater. 

Estimated Time for Design and Construction: 2 years 
Estimated Time ofOperation: <15 yearsfor LFG; >30 years GW/Leachate 
Estimated Capital Cost: $8,430,000 
Estimated Operations and Maintenance Costs (net present worth): $11,810,000 
Estimated Total Cost (net present worth): $20,240,000 

• 	 Alternative 5B: Consolidation, Containment, Landfill Gas Collection/Treatment, 
Leachate Collection/Treatment, Groundwater CollectionlTreatment 
This Alternative is similar to 4B with the addition of a groundwater 
collection/depression system in the Solid Waste Area to further mitigate potential 
future migration of contaminated groundwater. 
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Estimated Time for Design and Construction: 2 years 
Estimated Time ofOperation: <15 years for LFG; 1 year for Leachate 

>30yearsGW 
Estimated Capital Cost: $12,550,000 
Estimated Operations and Maintenance Costs (net present worth): $11,390,000 
Estimated Total Cost (net present worth): $23,940,000 

D. Background on Community Involvement 

Throughout the Site's history, community concern and involvement has been moderate. EPA has 
kept the community and other interested parties apprised of Site activities through informational 
meetings, fact sheets, press releases and public meetings. 

In June 1991, EPA released a community relations plan which outlined a program to address 
community concerns and keep citizens informed and involved in the process during remedial 
activities. On June 18, 1991, EPA held an informational meeting at the South Kingstown Public 
Library to describe the plans for the Remedial Investigation and Feasibility Study. 

During the removal activities, EPA held informational meetings with the residents of Rose Hill 
Road and other interested parties (January 20, 1993 and April 29, 1993) to inform residents of the 
monitoring results, ongoing work and proposed actions. 

On June 23, 1994, EPA held an open house at the South Kingstown elementary school to discuss 
the results of the Remedial Investigation, Risk Assessment, and Ecological Assessment and 
opportunities for public involvement. A fact sheet was also issued to area residents and other 
interested parties. 

EPA issued a public notice and brief analysis of the Proposed Plan in The Providence Journal on 
January 29, 1999 and made EPA's Proposed Plan available to the public at the South Kingstown 
public library. On February 1, 1999, EPA made the administrative record available for public 
review at EPA's offices in Boston and at the above-referenced local information repository. 

Also on February 1, 1999, EPA held an informational meeting to discuss the results of the 
Remedial Investigation and the cleanup alternatives presented in the Feasibility Study and to 
present the Agency's Proposed Plan. The Agency answered questions from members of the public 
in attendance. In a joint letter from the Towns of South Kingstown and Narragansett received 
earlier in the week, a formal request was made to extend the thirty-day public comment period by 
an additional sixty days. EPA granted this request and allowed a ninety-day public comment 
period from February 2, 1999 to May 3, 1999 to accept comments on the alternatives presented in 
the Feasibility Study, the Proposed Plan, and any other documents presented in the administrative 
record. 
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On February 18, 1999, the Agency held a public hearing to discuss the Proposed Plan and accept 
oral comments. A transcript of the comments received at this hearing and EPA responses to the 
comments are included in this responsiveness summary. Tom Gibson, Deputy Staff Director for 
the Senate Committee on Environmental Public Works, from Senator Chaffee's Office, Warren 
Angell, Supervisory Engineer from the Rhode Island Department of Environmental Management 
Office ofWaste Management, Stephen Alfred, Town Manager of the Town of South Kingstown, 
and five area residents offered oral comments at the public hearing. Numerous written comment 
was also submitted throughout the public comment period. EPA's responses to the comments 
received during the public comment period are set forth below. 

ill. 	 Summary of Comments Received During the Public Comment Period and EPA 
Responses 

A. 	 Citizen and Interested Party Comments 

As many as twenty-one area residents attended the public hearing on February 18, 1999. Of these, 
five area residents presented their comments orally to EPA at the public hearing. Additionally, as 
many as eleven interested individuals responded in writing to EPA's Proposed Plan, including the 
four junior girl scouts from Troop 31 in South Kingstown. Below is a summary of the comments 
received and EPA's responses. 

Comment A-I: A number of residents voiced their general opinion on observed problems with 
surface water and risks from air attributable to the landfill, and asked for appropriate monitoring 
and a quick response to Site-related risks. 

EPA Response: EPA's selected remedy for this Site is alternative 4B, modified to allow for a 
phased clean up approach. The first operable unit is a source control remedy which will control 
the sources of contamination at the Site by limiting the extent to which precipitation will percolate 
and infiltrate through waste materials and minimizing the further migration of the contaminated 
groundwater plume. Management of the migration of contaminants from the Site that have 
impacted, or may continue to impact, local area ground water and the biological integrity of 
surface waters will be addressed after the source control measures are implemented and will rely 
on data obtained from monitoring conducted under the first operable unit and any additional 
studies that are deemed necessary to further assess Site impacts, characterize the extent of 
contamination, and assess the need to develop and evaluate alternatives for future actions. 

The selected source control remedy includes excavation and consolidation of the Bulky Waste 
Area onto the Solid Waste Area to reduce contaminant migration via leachate to surface waters 
and sediments of Mitchell Brook, thereby improving water quality and state designated uses, 
including aquatic life support. The remedy also includes capping the consolidated waste and 
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installing landfill gas controls on the Solid Waste Area to reduce the potential exposure of area 
residents and Site visitors to uncontrolled releases in ambient and indoor air which present an 
unacceptable human health risk. Capping will also contain the wastes, limit the extent to which 
precipitation will percolate and infiltrate through waste materials and minimize the further 
migration of the contaminated groundwater plume. Risks posed by contaminated groundwater are 
addressed in this operable unit through the use of institutional controls. Comprehensive long-term 
monitoring will be implemented to collect data to assess the effectiveness of the source control 
remedy and assist the State with TMDL predictions for Site-related contaminant concentrations 
affecting local water bodies. 

Comment A-2: A member of the public asked if any consideration has been given to relocating 
some of the nearby residents who are subject to some of the higher health risks, as opposed to 
implementing a gas collection combustion system. 

EPA Response: Under the NCP (40 CFR section 300.430(a)), the national goal of the remedy 
selection process is to "select remedies that are protective of human health and the environment, 
that maintain protection over time, and that minimize untreated waste." The NCP defines a 
process where nine criteria (40 CFR section 300.430(e)(9)(iii)(A)-(I)) are to be used to analyze 
remedial alternatives to ensure that selected remedies meet the program's goals. EPA's OSWER 
Directive: 9355.0-71P, "Interim Policy on the Use of Permanent Relocations as Part of Superfund 
Remedial Actions" ("the Relocation Policy"), reiterates that EPA's preferred approach at 
Superfund sites is to address the risks posed by the contamination by using well-designed methods 
of cleanup so people can remain safely in their homes and businesses. 

Because permanent relocation is considered a remedial action, it is selected for use at a Superfund 
site only when it has been evaluated through the RIfFS process and determined to be the best 
overall remedy for the Site. The Rose Hill Feasibility Study did not consider relocation of 
residents as an alternative to actively treating the air that poses a risk to those residents, since the 
alternatives proposed in the FS contained engineering technologies that were thought to be 
feasible and implementable for mitigating these risks at the source. Moreover, the selected 
remedy has been found to be both protective and implementable. Thus relocation was not 
evaluated and could not now be determined by the Agency to be the best overall remedy for the 
Site without further study. 

The Relocation Policy sets out limited cases where permanent relocation may be a part of a 
remedial action. Generally, the primary reasons for conducting a permanent relocation would be to 
address an immediate risk to human health (where an engineering solution is not readily available) 
or where the structures (e.g., homes or businesses) are an impediment to implementing a 
protective cleanup. Examples from the Relocation Policy of how the NCP's nine criteria could be 
applied and lead to consideration of permanent relocation as an appropriate option are: 
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• 	 Permanent relocation may be considered in situations where EPA has determined that 
structures must be destroyed because they physically block or otherwise interfere with a 
cleanup, and methods for lifting or moving the structures safely or conducting cleanup 
around the structures are not implementable from an engineering perspective. 

• 	 Permanent relocation may be considered in situations where EPA has determined that 
structures cannot be decontaminated to levels that are protective of human health for their 
intended use, such that a decontamination alternative may not be implementable. 

• 	 Permanent relocation may be considered when EPA determines that potential treatment or 
other response options would require the imposition of unreasonable use restrictions to 
maintain protectiveness (e.g., typical activities, such as children playing in their yards, 
would have to be prohibited or severely limited). Such options may not be effective in the 
long-term, nor are those options likely to be acceptable to the community. 

• 	 Permanent relocation may be considered when an alternative under evaluation includes a 
temporary relocation expected to last longer than one year. A lengthy temporary 
relocation may not be acceptable to the community or cost-effective. Additionally, a 
shortage of available long-term rentals within the immediate area may make any potential 
temporary relocation extremely difficult to implement. 

The circumstances at Rose Hill do not fall into any of the foregoing scenarios. First, the 
residences that might be relocated .do not affect the implementability of the selected remedy. The 
residences will not physically interfere with implementation of the gas collection system, and the 
gas collection system is expected to remove the risk to the residents that is posed by contaminated 
air from the Landfill. In addition, the use restrictions to be imposed by the selected remedy are 
related only to use of the groundwater. Such use restrictions can be circumvented through 
connecting the homes to the municipal water supply, a not unreasonable, long-term solution. 

Finally, it should be noted that EPA's relocation policy affects the Agency's decision-making 
process during alternative screening and remedy selection; it does not apply to compensatory 
actions that may be taken independently by potentially responsible parties (PRPs) at a Site. PRPs 
may agree independently with residents (or business owners) to relocate them, as long as the 
relocation neither compromises nor interferes with EPA's actions at the Site. 

Comment A-3: A member of the public stated that, rather than waiting five years to assess 
groundwater contamination at the Site (as proposed in Alternative 3A), one may be able to 
establish what kind of clean up needs are required now and implement those using today's dollars. 
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EPA Response: Even with EPA's selection of Alternative 4B, there still remain a number of site
specific circumstances that compel the Agency to phase the clean up response at Rose Hill, with 
the latter phase addressing groundwater and surface water. By instituting a phased decision 
process, the gathering of groundwater and surface water data during and after the consolidation 
phase is complete will enable EPA to more accurately evaluate the future groundwater/surface 
water conditions at the Site. This monitoring and evaluation will provide a more accurate 
representation of the groundwater flow pattern, probable clean-up time frames, contaminant 
concentrations, and assessment for the need for future actions concerning the potential 
management of migration of contaminants from the Site. 

Further, the State and the Town of South Kingstown expressed concern about actions that would 
result in long-term operation and maintenance costs which are not economically practical. The 
data gathering to be implemented under Alternative 4B, which includes evaluations to monitor the 
effectiveness of the source control remedy upon ground water and surface water, will help to 
determine if any additional remedial measures are necessary. If it is found that additional active 
remedial measures are necessary, the decision (based upon an evaluation of alternatives under a 
second OU) to implement these measures would be predicated upon the effectiveness of actions 
taken under OU 1 and the measure of improved Site conditions arising from those actions, 
resulting in a more defined and cost effective cleanup approach and reduced long-term operation 
and maintenance expenditures. 

Comment A-4: A member of the public stated that for those living in close proximity to the 
landfill for many years, something should be done for immediately rather than waiting and seeing. 

EPA Response: EPA believes that by phasing the cleanup approach (as discussed in Comment 
A-I above), active measures will be taken to protect local area residents. Capping, gas 
control/treatment, and institutional controls for access and groundwater are measures that will be 
implemented to control Site risks under the first operable unit response. 

Comment A-5: A member of the public stated that he believes the leachate is beyond the dump 
itself and just capping the dump does not seem to be all that is needed. 

EPA Response: As stated above in Comment A-I, EPA will implement a phased cleanup 
approach. Management of the migration of contaminants from the Site that have impacted, or 
may continue to impact, local area groundwater and surface waters will be addressed in a future 
decision document. 

Comment A-6: A member of the public asked how it is that EPA can a make an informed 
decision for the local community and would wish to see the Agency follow the State's or Town's 
recommendations more closely. 
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EPA Response: The National Contingency Plan (40 C.F.R. Part 300), requires EPA to ensure 
public involvement throughout the Superfund process. EPA solicits and takes into consideration 
public input into all Superfund remedy decisions. EPA solicits public comment by notifying 
community members of the activities taking place at the Site, including the proposed remedy, 
through direct mail, local media and legal notice, holding a 30-day public comment period, and 
hosting a formal hearing so community members can provide oral comment. 

For the Rose Hill Landfill Superfund Site remedy selection, EPA mailed out a proposed plan to 
the community in January 1999, held an informational public meeting on February 2, 1999 and a 
formal hearing on February 18, 1999. The purpose of the formal hearing was to provide an 
opportunity for community members to give oral comment. In addition, at the Towns' request, 
EPA extended the public comment an additional 60 days. EPA accepted comments from February 
3, 1999 to May 3, 1999. 

As with all Superfund site remedy selections, EPA has taken community comments, including 
those from the Towns and the State into consideration in selecting the Rose Hill remedy. In this 
particular case, EPA elected to revise its approach on the preferred cleanup alternative. To 
address the concerns expressed by RIDEM, the Towns, and local citizens about iron 
contamination of surface waters at the Site, EPA has selected Alternative 4B, which includes 
consolidation (Bulky Waste Area), along with containment (Solid Waste Area), landfill gas 
treatment with an enclosed flare, and leachate collection with on-site treatment (during 
consolidation). Further, EPA will phase its clean-up approach in order to assess and further 
evaulate future groundwater and surface water impacts and to ensure protectiveness of human 
health and the environment. Consolidation of the Bulky Waste Area was advocated in numerous 
comments as a means of providing protection to the Saugatucket River and Mitchell Brook, 
specifically with respect to future iron contamination caused by leachate from the Site. 

Comment A-7: A member of the public asked if the cap will alter the course ofgroundwater, 
how much waste is in the water table, and whether the water table elevations will be lowered or 
depressed after installation of the cap. 

EPA Response: A protective cap placed on the Solid Waste Area is not expected to alter the 
natural direction ofgroundwater flow. However, reduced infiltration to the waste is expected to 
ultimately eliminate any radial flow existing in the northern portion of the Solid Waste Area due 
to topography. The water table beneath the Site is also expected to decrease 0.5 to 1.0 feet due to 
placement ofa cap (Appendix C-2 of the Final FS Report, November 1998). Figures 7 and 10 of 
Appendix C-2 present approximate existing conditions and future capped conditions. These 
figures show that waste exists one to two feet below groundwater in a small area of the Solid 
Waste Area. Placement ofa cap was modeled and shown to remove a significant volume of the 
waste from within the groundwater. The model results will be confirmed following cap 
placement as part of routine monitoring incorporated into the selected remedy. 
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Comment A-8: A member of the public asked where the Rose Hill Landfill fits on the 
exponentially decreasing curve for leachate generation and where the human receptors to leachate 
were located. 

EPA Response: While leachate at the Rose Hill Site contains contaminants which may be 
decreasing and do not pose a direct contact risk to human receptors, the metals currently leaching 
from the Bulky Waste Area are impacting the environment. The selected Alternative 4B involves 
excavating the waste from the Bulky Waste Area and consolidating this waste onto the Solid 
Waste Area. It is anticipated that leachate generation from the Bulky Waste Area will decrease 
substantially following the waste removal. It is anticipated that leachate collection will be 
necessary during the excavation and that this effort, while necessary for the excavation operation, 
may also provide additional benefit to the immediately adjacent wetland and shallow overburden 
aquifer in terms of contaminant reduction in this vicinity. 

Comment A-9: A member of the public asked how long leachate collection and treatment would 
be necessary and how that compared to natural attenuation. 

EPA Response: The selected remedy is Alternative 4B and involves excavation of the waste in 
the Bulky Waste Area and consolidation onto the Solid Waste Area. This remedy will only 
require leachate and de-watering fluids to be managed and discharged on-site through the 
conclusion of the excavation and consolidation process. The Site will be monitored over the long 
term to assure that the measures that are implemented remain effective and protective. Such 
periodic monitoring will include ground water, surface water/leachate and air and will also 
include cap integrity and operation and maintenance activities as required. A statutory five-year 
review process will be implemented to evaluate whether the response action remains protective of 
public health and the environment. Monitored natural attenuation and/or other cleanup processes 
will be among the options considered in future evaluatations on the management of migration of 
Site contaminants in groundwater and surface water. 

Comment A-tO: A member of the public asked about the exponentially decreasing gas 
generation related to the Rose Hill Landfill and what contaminant levels would be acceptable to 
cease operation of the flare. 

EPA Response: Projected gas generation rates have been presented in Appendix E-l of the Final 
FS Report dated November 1998. Actual gas generation rates will be determined as part of 
system start-up after construction. Dispersion modeling will then be performed to calculate the 
maximum concentrations of contaminants in the feed gas that will be allowed to be released 
without treatment. This calculation involves use of the Preliminary Remediation Goals presented 
in Table 2-4 of the Final FS Report. 
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Comment A-II: A comment states: "Since this is a closed municipal landfill and wastes 
contained therein were placed prior to the passage ofRCRA regulations, Subtitle C does not apply 
and the RIlFS has failed to demonstrate the relevancy and appropriateness of an impermeable cap 
at this landfill." 

EPA Response: EPA disagrees with the comment. The Rose Hill Landfill began operation in 
1967 and ceased operation in 1983. The RIlFS identified hazardous substances that are posing 
environmental and health risks at the site. RCRA Subtitle C is "applicable" when there is RCRA 
listed or characteristic hazardous waste disposed in the facility after 1980. RCRA Subtitle C is 
"Relevant and Appropriate" to hazardous waste disposed of prior to 1980 or if there are wastes 
similar to RCRA waste disposed of after that date. Since hazardous waste has been identified in 
the Solid Waste Area, and some of that waste was disposed of after 1980, a cap meeting the 
performance standards of a "RCRA Subtitle C cap" is appropriate in order to be protective of 
human health and the environment. Notwithstanding the foregoing, RCRA is not listed as an 
ARAR at the Site because RI has a hazardous waste regulatory program that has been approved by 
EP A and is therefore applicable in lieu of the federal program. Thus the standards that apply to 
substances remaining in the landfill under RCRA are being implemented at Rose Hill through the 
RI Hazardous Waste Management Regulations. Therefore, the cap will be designed and 
constructed to meet state hazardous waste landfill closure requirements. 

Comment A-12: Several comments noted that natural resource damage is not addressed by the 
Proposed Plan. 

EPA Response: EPA's full response to this comment appears below in Section B, comment B-1. 
Where comments suggest that the selected remedy is not sufficiently protective of the 
environment, EPA has addressed those comments through the public comment process and its re
evaluation and selection of Alternative 4B, based upon public comment and new information. 

Comment A-I3: A member of the public requests that consideration be made of the ecology in 
place currently at the Site and asks that as little as possible be done to disturb the natural setting. 

EPA Response: Some short term disturbances to fauna and flora located at the Site are expected 
to occur in order to implement the remedy. Critical habitat (such as wetland and flood plain) 
would be protected throughout the implementation of the remedy. The consolidation and 
installation of the cap is expected to significantly reduce the impact to natural resources and 
aquatic organisms utilizing Mitchell Brook, the Saugatucket River, and Saugatucket Pond. The 
selected remedy will ensure that certain plant life and terrestrial species continue to flourish once 
the cap is in place by providing appropriate plantings and seed mixes that will both protect the cap 
and also attract and maintain those inhabiting species. 

Comment A-14: A comment suggests that the fears generated by EPA, RIDEM and the media 
have been over-exaggerated considering the large acreage of land involved and the low number of 
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homes in the immediate vicinity of the Site. 


EPA Response: EPA disagrees. Based upon its findings in the Baseline Human Health and 

Ecological Risk Assessments, EPA identified unacceptable risks posed by actual or threatened 

releases of hazardous substances from this Site which, if not addressed by implementing the 

response action selected in this ROD, may present an imminent and substantial endangerment to 

public health, welfare, or the environment. In making this finding, EPA, through its Site 

investigation and calculation of risks, took into account appropriate Site-specific facts enumerated 

in the comment. 


Comment A-15: A comment notes that if the Bulky Waste Area is causing problems to the 

River, then a cover applied to that section with gas control and five year reviews may be adequate. 


EPA Response: In light of the new information and comments presented to EPA during the 

public comment period, EPA believes that capping and passively venting the Bulky Waste Area 

landfill in place would not be effective in controlling the source because a portion of the Bulky 

Waste Area landfill is known to be in contact with groundwater. Capping, without the installation 

of leachate control and management systems operating over the long term, will do little to reduce 

the impact caused by leachate reaching the River. Leachate control and management systems 

installed at the base of the landfill may be effective in controlling the leachate over time, but the 

operation and maintenance of such a system over time may be cost prohibitive. In its re

assessment of the alternatives, EPA believes long-term risks to ecological receptors in wetland 

and aquatic habitats would be significantly reduced or eliminated under Alternative 4B. 

Alternative 4B utilizes landfill consolidation with leachate control and management (during 

excavation and consolidation) to remove source impacts from the Bulky Waste Area to the 

Saugatucket River. This remedy is more protective of the environment than the comment's 

suggested remedy since the Bulky Waste Area landfill will be excavated and consolidated onto 

the Solid Waste Area landfill and properly capped and controlled in an upland area further 

removed from the River. Thus, leachate production and subsequent discharge to the Saugatucket 

River would be prevented or substantially reduced through a more cost-efficient approach that 

may preclude costly long-term operation and maintenance for the Bulky Waste Area. 


Comment A-16: A comment notes that the safety ofa local resident's family has been 

jeopardized (with serious water problems and dangerous air) and that the Town should come up 

with a satisfactory solution (such as buying the house and property) to resolve the problem. 


EPA Response: As discussed in more detail under Comment A-2, EPA has established an 

interim policy concerning relocation. EPA's OSWER Directive: 9355.0-71P, "Interim Policy on 

the Use of Permanent Relocations as Part of Superfund Remedial Actions" ("the Relocation 

Policy"), reiterates that EPA's preferred approach at Superfund sites is to address the risks posed 

by the contamination by using well-designed methods of cleanup so people can remain safely in 
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their homes and businesses. This policy affects the Agency's decision making process during 
alternative screening and remedy selection. However, this policy does not apply to the actions of 
a potentially responsible party (PRP), and PRPs may agree independently with residents or 
business owners to relocate them so long as the relocation neither compromises nor interferes with 
EPA's actions at a Site. 

Comment A-17: A comment notes that the Site is now abundant with plant species and home to 
many species of animals. To the commenter's knowledge, there are no physical or observed signs 
of diminishment of terrestrial species. While in the past many trees along Rose Hill Road 
perished, plant life is improving. 

EPA Response: EP A generally concurs with the comment. The Ecological Risk Assessment 
notes that baseline risks to terrestrial and semiaquatic organisms are not likely to be significant 
over most of the Site study area. Areas of soil associated with leachate seeps, and the leachate 
itself, may pose some risks to biota. Due to the small areas affected, however, this risk is not 
likely to be significant. Food chain effects are not of concern, although indirect effects from 
reduced prey abundance in aquatic areas may be occurring. The baseline risk to aquatic organisms 
may occur as a result of exposure to the chemicals of ecological concern in the surface water and 
leachate, however, and from the studies conducted in the RI, there does not appear to be an 
existing risk to aquatic organisms due to exposure to sediments. 

Studies conducted by NOAA and others concluded that contamination from the Rose Hill Landfill 
may pose a threat to natural resources, including NOAA trust resources utilizing Mitchell Brook, 
the Saugatucket River, and Saugatucket Pond. The primary pathways of contaminant migration 
from the Site are groundwater discharge and surface water runoff Iron and several trace elements 
were detected at elevated concentrations in surface water and sediment during the RI. The 
leachate seeps located on the perimeter of both the Bulky Waste and Solid Waste Areas appear to 
be a source of contamination to surface water bodies. A floc sample collected from Mitchell 
Brook contained substantial amounts of iron. In addition, iron was present at high concentrations 
in sediment collected as far downstream as Saugatucket Pond. Flocculent material that 
accumulates near the Site may be a source of iron in sediments of the pond. Results suggest a 
strong possibility that sediment and floc transported from the vicinity of the Site contain 
concentrations of iron and possibly other trace element contaminants that may adversely effect 
blueback herring and alewife inhabiting Saugatucket Pond during sensitive life stages. 

Small areas of dead trees were observed during the RI. These areas, believed to be associated 
with high methane levels in soil gas, are also not considered significant due to the extremely 
limited areas at which these effects have been observed. 

Some short term disturbances to fauna and flora located at the Site are expected to occur in order 
to implement the remedy. Critical habitat (such as wetland/flood plain and buffer areas) would be 
protected throughout the implementation of the remedy. The consolidation and installation of the 
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cap is expected to significantly reduce the impact to natural resources and aquatic organisms 
utilizing Mitchell Brook, the Saugatucket River, and Saugatucket Pond. The selected remedy will 
ensure that certain plant life and terrestrial species continue to flourish once the cap is in place by 
providing appropriate plantings and seed mixes that will both protect the cap and also attract and 
maintain those inhabiting species. 

Comment A-IS: A comment notes that there are written references in the EPA Proposed Plan 
about harm coming to children and adult visitors to the Site and that it was not understood why 
people would "trespass" onto this privately owned property. 

EPA Response: For the development of risk scenarios, the term "trespasser" or "visitor" is 
viewed as having the same meaning. The Human Health Risk Assessment based its estimation of 
risk from exposures to ambient air at the Solid Waste Area, assuming an adult Site visitor 
frequenting the site 4 hr/day, 150 days/year, for 30 years. While most visitors (or trespassers) to 
the Site may choose to avoid the Solid Waste Area, there are no protective measures in place that 
would prevent an individual from gaining access to the Solid waste Area and possibly being 
exposed to contamination. The exposure assumptions were based upon known occurrences of 
land use at the Solid Waste Area when sampling for the RI was conducted. Hunting dog training 
and exercising, use of the connecting foot path between the Solid and Bulky Waste Areas, and 
motorized travel onto the Solid Waste Area prior to the recent washout of the Mitchell Brook 
culvert, took place frequently. The Site is only partially fenced, allowing for reasonably 
unobstructed access to take place. 

Comment A-19: A member of the public states that Alternative 2-Limited Actionl1nstitutional 
Controls is a preferred choice. 

EPA Response: EPA disagrees. Alternative 2 does not provide any appreciable measure of 
source reduction. Considering the magnitude of risk posed at the Site, the geographic extent of 
the ground water exceedances ofwater quality standards, and extent oflandfill gas emissions, 
institutional controls and the contingency measures, by themselves, are inadequate to provide 
protectiveness at the Site over the long term. For these reasons, alternative 2 is not effective nor 
protective. 

Comment A-20: A comment outlines the following concerns to EPA: 1) groundwater 
contamination, 2) effects (from the Site) on the pond in the local neighborhood and others in the 
area, 3) contamination of the River which is not addressed, 4) a plan for monitoring private wells 
which fall with the Site boundary, and 5) a desire to see some removal of contaminants from the 
Site. 

EPA Response: Under this first operable unit approach, the sources of contamination will be 
controlled by consolidating and placing a protective cap over the wastes, which will reduce the 
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percolation and infiltration of precipitation through the wastes thus limiting any future migration 
of contaminants to groundwater. Groundwater that is impacted by Site contaminants exceeding 
health-based standards will be addressed through institutional controls. By selecting Alternative 
4B, impacts to the River are being addressed by excavating and consolidating the Bulky Waste 
Area onto the Solid Waste Area, thereby removing a primary source of contamination to the 
River. Landfill gas and treatment controls will be implemented to capture and destroy 
contaminants that are posing an unacceptable risk to human health. Comprehensive monitoring 
will be implemented to obtain data to assess the effectiveness of the source control remedy, 
support a future decision document addressing groundwater and surface water, and assist the 
State with TMDL predictions for Site-related contaminant concentrations affecting local water 
bodies. Finally, EPA and RI Department of Health (DOH) strongly recommend that any resident 
concerned about the quality of drinking water drawn from a privately owned well have the water 
tested periodically and keep a record of these tests for future reference (see Comment A-21 
below). 

Comment A-21: A member of the public expresses concern about the author's drinking water 
well located less than a quarter mile south of the Site. 

EPA Response: Figure 2-2 of the Final Feasibility Study, which can be found in Section 4 of the 
Administrative Record, generally delineated impacted areas studied during the Remedial 
Investigation. The areal extent of the ground water Preliminary Remediation Goal (PRG) 
exceedance is also shown. Based on the findings of the RI, site-derived contaminants are not 
expected to be found beyond the area depicted on this map. However, the selected remedy 
(Alternative 4B) calls for long-term monitoring ofground water. Under this strategy, further 
delineation of the ground water plume will be conducted and an additional network of monitoring 
wells will be established and sampled periodically to monitor the progress of the clean up and 
verify the areas impacted by the Site. If the long-term monitoring program shows appreciable 
changes to the size and/or concentration of the plume, further response actions will be taken to 
ensure protectiveness. 

The writer is correct to be concerned about his private drinking water supply, if not with regard to 
contaminants coming from the Site, then from other potential sources of contamination that may 
be found in proximity to the private drinking well. Wherever located, if the drinking water does 
come from a private well, the land owner has primary responsibility for making sure the water 
derived from the well is safe to drink. While not so required by law, EPA and RI Department of 
Health (DOH) strongly recommend that any party with a private water well have his water tested 
periodically and that a record of these tests be kept for future reference. The DOH can 
recommend certified, local, commercial water testing labs and also offers water testing services 
for a fee. Sample bottles are available from the DOH lab in Providence or from the Cooperative 
Extension Education Center located at the University ofRI in Kingston, RI. All completed 
samples must be taken to the lab in Providence. For more information on this program you may 
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call the DOH's Division ofDrinking Water Quality at (401) 222-3336 or (401) 222-3436. For 
additional information on health effects, you may contact the Rhode Island Department of Health 
(DOH) at (401) 222-4948. For additional information regarding the Site's ground water, 
proposed monitoring or other questions related to the Site's clean up, you may contact Cynthia 
Gianfrancesco of the DEM's Office ofWaste Management at (401) 222-2797, extension 7126, or 
David Newton, RPM, US Environmental Protection Agency at (617) 918-1243. 

Comment A-22: A member of the public suggests that EPA should select photocatalytic 
treatment, (Alternative 3B) rather than the "burning process" (enclosed flare) outlined in 
Alternative 4A. The Comment is concerned with the release of carbon dioxide, the emissions of 
toxic compounds, and increased costs associated with the selection of Alternative 4A. 

EPA Response: Although the chief combustion products from the enclosed flare are carbon 
dioxide and water, EPA is concerned with the emission of large quantities of methane, which will 
not be destroyed by the photocatalytic treatment system. In addition, the destruction removal 
efficiencies of toxic compounds for the enclosed flare and the photocatalytic treatment process are 
expected to be similar. Methane, itself a fuel source, will be used to supplement the fuel 
necessary for combustion using the enclosed flare technology. Therefore, EPA believes that the 
removal "of all but a fraction-of-a-percent of toxic compounds," as well as using, not venting, the 
methane, are key factors that outweigh the increased costs for the enclosed flare. Thus, the 
enclosed flare is preferred over the photocatalytic treatment technology. 

Comment A-23: The comment notes that the selection of Alternative 4A is inadequate for 
managing the migration of contaminants in the vicinity of the Saugatucket River near the Bulky 
Waste Area and suggests that Alternative 4B be selected for a more permanent solution to the 
release of"rust-colored" leachate to the river. 

EPA Response: EPA agrees with the comment and has selected Alternative 4B, which includes 
excavation of the Bulky Waste Area. Thus, leachate production in the Bulky Waste Area and 
along the east bank of the Saugatucket River will be greatly diminished due to the removal of the 
wastes from the immediate vicinity ofthe River. However, it should be noted that the first 
operable unit does not address management of the migration of contaminants from the Site, only 
the control of the sources of that contamination. 

Comment A-24: A member of the public is concerned with potential groundwater contamination 
migrating under the Saugatucket River to residential wells and suggests that Alternative 5B 
(active groundwater treatment) be selected as the preferred alternative. 

EPA Response: EPA is implementing a phased approach to groundwater. Under the first 
operable unit, a comprehensive monitoring program, including periodic groundwater sampling, 
will be conducted. Also, the risks that are posed by contaminated groundwater exceeding health
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based standards will be addressed through institutional controls. Management of the migration of 
contaminants from the Site with respect to their impact on groundwater and surface water will be 
based on data obtained from monitoring conducted under the first operable unit and any additional 
studies that are deemed necessary to further assess Site impacts, characterize the extent of 
contamination, and assess the need to develop and evaluate alternatives for future actions. 

Comment A-25: A member of the public asked how long it would take this landfill to complete 
the cleaning process (that nature has started) ifleft alone. The landfill is not a health hazard now, 
a health hazard may be created by working on it, and, if the cleaning process is not significantly 
shortened by a significant amount of time, it's money wasted. 

EPA Response: EP A disagrees with the comment that there are no human health risks posed at 
the Site. Groundwater, at the three landfill areas and at nearby residences, and air, at the Solid 
Waste Area (i.e., landfill gas) and nearby residences, present a Reasonable Maximum Exposure 
(RME) cancer risk that exceeds EPA's acceptable risk range. Under this operable unit response 
approach, the selected remedy addresses ground water risks through the use of institutional 
controls. 

F or the air pathway, risks posed from inhalation exceed EPA's acceptable risk range. The 
cumulative excess RME cancer risks posed by the inhalation of measured outdoor air 
concentrations at the Solid Waste Area and measured ambient air concentrations at the nearby 
residences are 4.4 x 10-4 and 5 x 10-4, respectively. Using modeled concentrations, the cumulative 
excess RME cancer risks posed by the inhalation of ambient air at the Solid Waste Area and 
ambient/indoor air at the nearby residences are 4.4 x 10-4 and 4.6 x 10-4

, respectively. Using 
measured indoor air concentrations at 220 Rose Hill Road, the cumulative excess RME cancer 
risk posed by the inhalation of air is 1.9 x 10-3 

. The non-carcinogenic hazards posed by the 
inhalation of measured and modeled ambient air concentrations at the nearby residences are both 
12 times the EPA safe level, indicating that adverse blood effects are possible as a result of 
chronic exposure to benzene. 

While leachate at the Rose Hill Site contains contaminants which do not pose a direct contact risk 
to human receptors and may be decreasing, the metals currently leaching from the Bulky Waste 
Area are having an impact on the environment. The ecological risk assessment indicates that risk 
to aquatic organisms may occur as a result of exposure to the chemicals of ecological concern in 
the surface water and leachate. The selected Alternative 4B involves excavating the waste from 
the Bulky Waste Area and consolidating this waste onto the Solid Waste Area. It is anticipated 
that leachate generation from the Bulky Waste Area will decrease substantially following the 
waste removal. It is also anticipated that leachate collection will be necessary during the 
excavation and that this effort, while necessary for the excavation operation, may also provide 
additional benefit to the immediately adjacent wetland and shallow overburden aquifer in terms of 
contaminant reduction. 
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The human health and ecological risk assessments identified unacceptable risks and actual or 
threatened releases of hazardous substances from this Site which, if not addressed by 
implementing the response action selected in this ROD, may present an imminent and substantial 
endangerment to public health, welfare, or the environment. 

The selected remedy (Alternative 4B) is the preferred approach by which to mitigate or reduce 
these risks. This remedy was determined by the feasibility study to be implement able, cost 
effective, and protective of human health and the environment. The remedy will reduce the risks 
posed to human health and the environment by controlling exposures to human and environmental 
receptors through treatment, engineering controls and institutional controls. 

Short-term risks during construction have also been evaluated in the Feasibility Study and 
summarized for each alternative in the ROD. For the selected remedy, short-term risks are posed 
by invasive work required for the excavation/consolidation work and remedial components such 
as the landfill gas controls, the protective cap, and leachate collection and management systems. 
These short-term risks can be mitigated by a variety of measures. Air sampling and monitoring 
will be used to evaluate any potential risks to the community. Engineering controls will be used 
to minimize invasive work and thereby mitigate potential risks from this exposure pathway. 
Workers will also wear appropriate Personnel Protective Equipment (PPE) to mitigate any 
potential risks from increased exposures at the Site. 

Comment A-27: A junior girl scout leader who discussed the clean up plan with her scouts 
submitted a comment. A number of the scouts also passed along comments and submitted 
drawings depicting their concerns and thoughts. These are addressed immediately below. The 
leader's comment notes that the EPA plan seems adequate for the Site but that it may be limited 
insofar as it does not comprise surrounding areas. She hopes that the monitoring is adequate to 
determine if more needs to be done. The comment urges EPA to make certain that the cleanup 
goes far enough in protecting the lands and water bodies surrounding the landfill. 

EPA Response: The Agency expresses its appreciation for the time spent and commitment 
shown by discussing this cleanup plan with the junior girl scouts and encourages continuation of 
this practice. Upon request, EPA can make available certain educational materials which may 
help with your endeavors. You may contact the Remedial Project Manager for this Site directly or 
call Sarah White, the EPA Community Involvement Coordinator at (617) 918-1026 for more 
information on what materials may be available. 

After reviewing the information and comments received during the public comment period, EPA 
elected to revise its preference from alternative 3A to that of alternative 4B. The National Oil and 
Hazardous Substances Pollution Contingency Plan, 40 C.F.R. Part 300, allows EPA to re-evaluate 
its preferred remedy in response to new information and comments received during the public 
comment period. With the selection of Alternative 4B, EPA has initiated a phased approach to 
remediating the Site. As discussed in responses to comment A-I and others above, a phased clean 
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up approach will be implemented to first control sources of contamination at the Site. Once the 
source control remedy is implemented, the management of the migration of contaminants from the 
Site with respect to their impact on groundwater and surface water will be based on data obtained 
from monitoring conducted under the first clean up phase and any additional studies that are 
deemed necessary to further assess Site impacts, characterize the extent of contamination, and 
assess the need to develop and evaluate alternatives for future actions. 

Comment A-28: Four junior girl scouts from Troop 31 in South Kingstown, RI expressed their 
concerns for the Site in writing and in pictures. In sum, they each stress the need for a quick 
response due to chemical releases to the environment. 

EPA Response: EPA concurs with their comments. With the writing of this Record ofDecision, 
EP A is prepared to seek a binding agreement and obligation with those responsible and initiate the 
design and construction of the remedy. Once the agreements with the parties are reached, EPA 
anticipates approximately one year to design and two years to construct the remedy. Once 
constructed, the remedy will be monitored over time to ensure that the remedy is protective of 
human health and environment. 

EP A is appreciative of the junior girl scouts' art work and has chosen two examples for the cover 
of this Responsiveness Summary note the Site's ecological setting and future outcomes. As with 
all comments received, these are included in EPA's Administrative Record for the Site. A copy is 
located at the designated Site Repository in the South Kingstown Public Library. 

Comment A-29: A meteorologist and air monitoring professional requested that EPA consider 
use of open-path fourier transform infra-red technology (op-FTIR) for purposes of monitoring air 
emissions to protect workers and the community during implementation or construction of the 
preferred alternative. 

EPA Response: The preferred alternative includes a generalized approach for air monitoring but 
leaves the specifics of its means and methods to be determined during the remedial design phase. 
Air monitoring work plans will be developed by the Potentially Responsible Parties and reviewed 
and approved by EPAIRIDEM prior to the start ofwork. In initiating the design for the first 
operable unit, EPA will encourage the design engineer to consider and evaluate appropriate air 
monitoring technologies, which may include op-FTIR technology. 

B. Towns of South Kingstown and Narragansett Comments 

The Towns of South Kingstown and Narragansett (the Towns) are identified as Potentially 
Responsible Parties (PRPs) based on the Towns' having co-operated the Site as a regional 
municipal solid waste facility. Because the Site is located within South Kingstown, the Town of 
South Kingstown also has certain jurisdictional and community service powers. The Towns have 
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worked cooperatively with one another and with EPA and RlDEM throughout the RIlFS process. 
Stephen Alfred, Town Manager for South Kingstown, offered oral comments on behalf of the two 
Towns at the public hearing and, on April 30, 1999, EPA received a joint letter of comment from 
the Towns. Mr. Alfred's remarks and the Towns' comments are summarized and a response to 
each is provided below. 

Comment B-1: In his oral remarks at the public meeting, Mr. Alfred requested that Natural 
Resource Damage claims be resolved as a component of the remedy selected by EPA. 

EPA Response: Since EPA is not a natural resource damage trustee, resolving natural resource 
damage claims is not within its authority, and the Feasibility Study and Record of Decision are not 
the appropriate vehicles for addressing those claims. Resolution of natural resource damage 
claims is pursued through enforcement actions. Where comments suggest that the selected 
remedy is not sufficiently protective of the environment, EPA responded to those comments 
through modification of the selected remedy, as discussed above. Some of the remediation 
activities, specifically, the excavation and consolidation of the Bulky Waste Area, will address a 
portion of the natural resource damage that has occurred by removing materials that may have 
contributed to the damage. 

Comment B-2: In his oral comments at the public meeting, Mr. Alfred asked that EPA consider 
the inclusion of institutional controls, including groundwater reclassification and implementation 
of the Environmental Land Usage Restrictions, in the drafting of the Record of Decision. In a 
letter dated April 30, 1999, Mr. Alfred stated that all property designated a "Superfund Site" in the 
Town will have been re-zoned as of May 10, 1999 as "GovernmentallInstitutional"property, 
where residential uses are prohibited. Based on this zoning classification and other possible 
institutional controls, Mr. Alfred requested that EPA's Human Health Risk Assessment be 
modified in accordance with EPA's guidance document, "Land Use in the CERCLA Remedy 
Selection Process," Directive No. 9355.7-04 (May 1995). 

EPA Response: The proposed plan included the possible future utilization of such institutional 
controls as easements and covenants to restrict access to the Site and to prevent the future use, 
contact or exposure to, or hydraulic alteration of, contaminated groundwater. The selected remedy 
uses a combination of consolidation, capping ofwastes, collecting and treating of landfill gases, 
and institutional controls to prevent or minimize the continued release of hazardous substances 
from the Site. Groundwater and the risks posed by contaminants in groundwater will be further 
assessed and addressed in a future decision document. Based on the findings of the RI, EPA 
acknowledges that the cumulative excess RME cancer risk posed by present and potential future 
ingestion ofgroundwater as a drinking water source is outside EPA's acceptable risk range for 
Site related exposures. Institutional controls will be used as part of the first operable unit remedy 
to supplement engineering controls, as appropriate,. to prevent exposure to hazardous substances. 
This broad category of institutional controls may include the Town's recommendations of 
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implementing ELURs, such as changes in zoning. However, considering the magnitude of risk 
posed at the Site and the geographic extent of the ground water exceedances of water quality 
standards, institutional controls by themselves are inadequate to provide protectiveness at the Site 
over the long term. As part of the work to be implemented at the Site during Remedial Design, 
EP A will review and consider these and other such controls to be implemented at the Site to 
ensure protectiveness over the long term. 

Comment B-3: In both his letter dated April 30, 1999 and oral comments at the public meeting , 
Mr. Alfred requested that EPA consider the liability of other PRPs at the Site and settle municipal 
liability under the Municipal Settlement Policy. 

EPA Response: Discussion of how the liability of a potentially liable party will be resolved at 
this Site is not a proper subject for this response to public comments, which address only the 
appropriateness of the remedy selected by EPA for the Site. Issues relating to the municipalities' 
and other parties' liability for cleaning up the Site will be addressed in the context of private 
negotiations between those parties and EPA. 

Comment B-4: The Town of South Kingstown is concerned that the computer models, exposure 
assumptions, and limited field measurements used in the risk assessment may be overestimating 
human health and environmental risk. 

EPA Response: EPA does not believe that the risks presented for the Rose Hill Site are over
estimations. It should be noted that the human health risk assessment conducted for the Site was a 
baseline evaluation. This means that the risk assessment evaluated all current and potential future 
exposure pathways, assuming no measures to clean up the Site are taken. Due to uncertainties 
inherent in the risk assessment process, health risks calculated in a risk assessment should be 
viewed as estimates that may over- or under-predict actual human health risk. The selection of 
certain exposure assumptions may tend to result in an overestimate of risk while the use of non
representative or limited data may result in an underestimate of risk. 

The exposure assumptions used in the risk assessment were selected to represent then-current 
(1994) exposures and best predict potential future exposures. Even though, in general, our society 
may be increasingly mobile and transient, the sub-population living in the vicinity of the Site does 
not appear to follow the national trend. Therefore, the exposure assumptions used may be more 
appropriate than they appear. 

The measured indoor air concentrations at the former 220 Rose Hill Road residence were 
evaluated in the risk assessment to assess worst-case future residential risks in the vicinity of the 
Site. Newer construction may include a concrete foundation or slab-on-grade construction. 
However, the presence of features allowing preferential migration pathways (e.g., sump pumps, 
foundation cracks, sub-grade utility and conduit connections) could result in elevated migration of 
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volatile compounds to indoor air at nearby residences. The evaluation of the 220 Rose Hill Road 
indoor air data allowed for the estimation of an upper bound risk for the residential indoor air 
pathway. 

In general, it is EPA's policy to evaluate all groundwater as a potential source of potable water. 
At the time the risk assessment was performed, many private drinking water wells existed in the 
vicinity of the Site. To date, not all private wells in the vicinity of the Site have been 
decommissioned. The risk estimates in the risk assessment were developed assuming use of 
groundwater as a future drinking water source in the absence of remediation. 

Not all of the bulleted uncertainties should be considered conservative, resulting in an 
overestimate of risk. The limited availability of sampling data may, in fact, have resulted in an 
underestimate of risk. The use of ambient air data to represent indoor air concentrations also 
likely underestimates risk since volatiles tend to concentrate in indoor air due to limited dilution 
and dispersion. The air transport model did not include the subsurface vapor migration pathway 
which, if significant, would result in an underestimate of risk. No risk assessment methodology 
allows for the determination of actual risks at a site. Risk assessment should be viewed as a tool, 
in conjunction with site characterization and risk management, to assist in making remedial 
decisions at a site. 

Comment B-5: The Towns are concerned that there is historical evidence that a stump dump 
existed on the west side of Rose Hill Road and that this has never been factored into EPA's 
studies. The Town of South Kingstown is also concerned that EPA never responded to the 
Town's request to investigate the stump dump as a possible source of methane. 

EPA Response: It is EPA's position that certain investigations relating to the stump dump and 
the concern for methane found across Rose Hill Road to the west did indeed take place as part of 
the combined Removal and RI field work conducted at the Site. Temporary and permanent soil 
gas points were measured for VOCs and methane in the vicinity of the stump dump area monthly 
from December 1991 through the spring of 1992. This information, presented in Figures 4-38, 4
39,4-40,4-41 and 4-42 of the Remedial Investigation, illustrates that the highest VOC and 
methane concentrations in the vicinity of the stump dump are closest to the Solid Waste Area and 
decrease to zero as one proceeds west ofRose Hill Road. Therefore, it was concluded that the 
stump dump only provides a better pathway for methane and volatile contaminants to migrate due 
to the loosely compacted materials such as rock, soil, and bituminous concrete aggregate observed 
at this location. The Remedial Investigation did not document the presence of sufficient volumes 
of carbon-based material to have significantly contributed to the methane concentrations 
measured during the RI. 

Starting in the fall of 1998, the Town of South Kingstown employed Goldberg, Zoino and 
Associates, Inc. (GZA) to provide technical assistance and limited environmental field work and 



25 RESPONSIVENESS SUMMARY 
Rose Hill Regional Landfill 

assessments to the Town regarding the Rose Hill Regional Landfill. GZA produced a report 
entitled, "Rose Hill Landfill Feasibility Study" (April 1999)(the GZA Report), which is 
referenced in Mr. Alfred's letter comment letter to EPA. The following provides responses to 
specific technical information provided in the GZA report. 

Comment B-5: (referring to the GZA Report, 4/99, Page 2 of 29, bullet 2) This comment 
describes results of the Rose Hill Site Investigation Report of February 1999, also prepared by 
GZA for the Town of South Kingstown, relating to decreased methane generation rates in the 
Solid Waste Landfill. 

EPA Response: The conclusion that there has been a decrease in landfill gas (LFG) generation in 
one area of the landfill should be reevaluated. In general, this conclusion can only be reached 
after reviewing operating data from an active landfill gas extraction system rather than static grab 
sample data. All but one of the GZA locations presented in the February 1999 report showed 
similar results to those of the Final Remedial Investigation Report of May 1994. Four out of the 
remaining five actually had increases in methane concentrations. The fifth was lower by only 
6.7% (48% versus 41.3%). One single sampling location apparently went from 50.7% to 0.0% 
when the others either stayed similar or increased. The reported oxygen concentration of 19.8% 
(up from 1.1% in the RI) suggests that the sample analyzed may have been only air and not 
representative of the actual LFG in that area. 

Comment B-6: (referring to the GZA Report, 4/99, Page 2 of 29, last paragraph) The 
author suggests that the human health risk may be overestimated based upon current EPA 
guidance. 

EPA Response: The human health risk assessment for the Site was completed in 1994 using 
EP A guidance current at the time. The intent of the supplemental risk assessment (M&E, 1998) 
was to update the 1994 risk assessment to include more recent air data and toxicity value 
information. Neither the approach nor the assumptions used in the 1994 evaluation were altered, 
as clearly stated in the supplemental human health risk assessment. The more recent EPA 
guidance (August 1994) was released after the finalization of the Final RI Report in May 1994. 
However, it is unlikely that the use of the August 1994 guidance would have significantly altered 
the conclusions of the risk assessment since, for most exposure scenarios, the maximum detected 
concentration would have been used for the RME scenario rather than the 95% VCL due to the 
small size of the data set. For small data sets, the 95% VCL typically exceeds the maximum 
detected concentration. Inherent in the risk assessment process are a number of uncertainties, 
some ofwhich underestimate risk and some ofwhich overestimate risk, and these are described in 
further detail in the risk assessment documentation. It is impossible to state with certainty 
whether, overall, human health risk has been over- or under-estimated. 
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Comment B-7: (referring to the GZA Report 4/99, Page 3 of 29, paragraph 3) It is stated 
that the Final FS Report of November 1998 is "too prescriptive." It is suggested that the Record 
of Decision "establish performance criteria rather than mandating specifics of a technology" to 
allow for "advances in technologies" during design. 

EPA Response: EPA agrees that establishing performance criteria in the ROD is a good method 
to allow flexibility with design options. However, the FS is designed to screen and evaluate a 
wide variety of technologies in accordance with CERCLA FS guidance. Ofthe options available 
during report preparation, those determined to be the most feasible are evaluated. EPA notes that 
an appropriate mix of technologies was evaluated during the FS. While new technology options 
may be developed following the FS release and prior to remedy implementation, these too must 
undergo evaluation in a manner equal to what was performed in the FS to show that they are 
equivalent to or better than the technologies evaluated in the FS. If such a technology were 
identified during the course of design which was 1) appropriately screened and evaluated in 
accordance with CERCLA FS guidance and the nine criteria, and 2) shown to be equally 
preferable to or more beneficial than the technologies outlined in the FS, the Superfund process 
allows the ROD to be modified, subject to public review and comment, to accommodate such a 
circumstance. 

Comment B-8: (referring to the GZA Report 4/99, Page 4 of 29, paragraphs 1 & 2) The 
comment states the belief that unreasonable exposure assumptions were used in the human health 
risk assessment for the Site in May 1994 as part of the Final RI Report and suggests the use of 
updated EPA August 1994 risk guidance to evaluate human health risk at the Site. 

EPA Response: See response to Comment 8-6. 

Comment B-9: (referring to the GZA Report 4/99, Page 5 of 29, paragraphs 1 & 2) The 
comment expresses concern that the selection of exposure factors for the Solid Waste Area may 
be too conservative. 

EPA Response: While most visitors are unlikely to travel beyond the perimeter of the Solid 
Waste Area, there is no protective measure in place to prevent anyone from going further. The 
exposure assumptions were based upon known occurrences ofland use at the Solid Waste Area. 
This was not an overestimation when sampling for the RI was conducted. Hunting dog training 
and exercising, use of the connecting foot path between the Solid and Bulky Waste Areas, and 
motorized travel onto the Solid Waste Area took place frequently. The Site is only partially 
fenced, allowing reasonably unobstructed access to take place. Therefore, exposure assumptions 
are based on reasonable factors supporting this risk scenario and were selected to evaluate 
exposures known to occur at the time of the risk assessment. EPA is not convinced that those 
factors have changed appreciably since the writing of the risk assessment. 
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Comment B-I0: (referring to the GZA Report 4/99, Page 5 of29, paragraph 3) The author 
was concerned that conservative assumptions were used to calculate air risk to human health. 

EPA Response: Not all of the bulleted uncertainties should be considered conservative, i.e., 
resulting in an overestimate of risk. The limited availability of sampling data may, in fact, have 
resulted in an underestimate of risk. In addition, the use of ambient air data to represent indoor air 
concentrations likely underestimates risk since volatiles tend to concentrate in indoor air due to 
limited dilution and dispersion. The air transport model did not include the subsurface vapor 
migration pathway which, if significant, would result in higher off-site ambient concentrations 
than predicted and also would have resulted in an underestimate of risk. (See also response to 
Comment B-4.) 

Comment B-ll: (referring to the GZA Report 4/99, Page 6 of29, bullet 1) Since the modeled 
ambient air concentrations and associated risks were 10 times lower than measured data, the 
author suspects a problem with the model or the ambient air testing. 

EPA Response: M&E used modeled data beginning with soil gas data rather than actual samples 
at receptor locations. The air transport model used included only overland migration pathways. 
The contribution of any subsurface volatile migration pathways was not included. If the 
subsurface migration pathway is significant at the Site, measured off-site concentrations would be 
expected to be higher than modeled concentrations. 

Comment B-12: (referring to the GZA Report 4/99, Page 6 of 29, bullet 2) The author 
suggests that the inhalation exposure assumptions for a resident be revised in accordance with 
EPA's Revised Exposure Factors Handbook (EPA, August 1997). 

EPA Response: The human health risk assessment was completed in May 1994 using current 
EPA guidance. The approach and assumptions used in the risk assessment have not been updated 
to reflect EPA guidance published more recently than May 1994. However, based on information 
provided by local residents near the Site, the exposure assumptions are representative of actual 
inhalation exposures occurring near the Site. 

Comment B-13: (referring to the GZA Report 4/99, Page 6 of29, paragraph 2) The author 
is concerned with the use of the former (demolished) residence at 220 Rose Hill Road for the 
evaluation of "potential future" residential risks associated with inhalation of contaminants in 
indoor air. 

EPA Response: The measured indoor air concentrations at the former 220 Rose Hill Road 
residence were utilized in the risk assessment to assess worst-case future residential risks. Even 
though it is likely that new construction would include a concrete foundation or slab-on-grade 
construction, the presence of features allowing for preferential migration pathways (e.g., sump 
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pumps, sub-slab utilities and conduit connections, and foundation cracks) may result in elevated 
migration of volatile compounds to indoor air. 

Comment B-14: (referring to the GZA Report 4/99, Page 6 of 29, paragraph 3) The author is 
concerned that the groundwater beneath the Site was evaluated for drinking purposes, although 
"use of on-site groundwater is unlikely." 

EPA Response: In general, it is the policy of EP A to evaluate all groundwater as a potential 
source of potable water. At the present time, and at the time the risk assessment was performed, 
private drinking water wells exist in the vicinity of the Site. To date, not all private wells in the 
vicinity of the Site have been decommissioned. The drinking water ingestion pathway was 
evaluated using EPA guidance which rely on current designations ofgroundwater. Contaminant 
concentrations in groundwater exceeding primary drinking water standards are known to exist 
beyond the footprint of the disposal areas. Information was gathered on the current and future 
potential use of groundwater in the vicinity of the Site. (See Section VI of the ROD for further 
detail. ) EPA notes that its remediation plans for this Site are consistent with both the federal and 
state classifications for use and value of the groundwater aquifer. 

Comment B-15: (referring to the GZA Report 4/99, Page 6 of29, last paragraph) The 
author believes that a new risk assessment should be prepared which evaluates both central 
tendency and RME exposures for key scenarios. The author also believes that this new risk 
assessment would permit better evaluation of the appropriate remedial actions for the Site. 

EPA Response: Remedial decisions are based on RME risk estimates. It is unlikely that 
reevaluation of site risks would result in a significant reduction in the RME risk estimates since 
RME exposure assumptions and exposure point concentrations for the air pathway would be 
similar to those used in the 1994 risk assessment. If a central tendency scenario were to be 
included, a decrease in risk estimates would be likely. However, the central tendency risk 
estimates are not used by EPA for remedial decision making. 

Comment B-16: (referring to the GZA Report 4/99, Page 8 of29, paragraph 2) The author 
is concerned that combining the perimeter gas with the internal gas stream will contribute to the 
need for supplemental fuel. 

EPA Response: EPA acknowledges the potential cost impact mentioned by the author. However, 
contaminants of concern (volatile organics) in the migrating perimeter gas dictate treatment to 
address human health risks and to address remedial action objectives. An in-depth analysis of this 
issue is warranted as part of the remedial design phase in order to minimize treatment costs. In 
the Final FS Report of November 1998, the perimeter gas stream was to be kept separate and used 
as "combustion air" in the enclosed flare. The interior gas stream requires supplemental fuel due 
to the low volume ofLFG being generated. 
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Comment 8-17: (referring to the GZA Report 4/99, Page 8 of29, paragraph 5) The author 
questions the stump dump east of Rose Hill Road as a source of methane. 

EPA Response: Temporary and permanent soil gas points were measured for VOCs and 
methane in the vicinity of the stump dump area monthly from December 1991 through the spring 
of 1992. This information, presented in Figures 4-38,4-39,4-40,4-41 and 4-42 of the RI, 
illustrates that the highest VOC and methane concentrations in the vicinity of the stump dump are 
closest to the Solid Waste landfill and decrease to zero as one proceeds east ofRose Hill Road. 
Therefore, it was concluded that the stump dump only provides a better pathway for methane and 
volatile contaminants to migrate due to the loosely compacted materials such as rock, soil, and 
bituminous concrete aggregate present at this location. The Remedial Investigation did not 
document the presence of sufficient volumes of carbon-based material to have significantly 
contributed to the methane concentrations measured during the RI. 

Comment 8-18: (referring to the GZA Report 4/99, Page 8 of29, paragraph 6) The author 
did not find the groundwater contour maps of the Site and suggested the preparation of such maps 
during long-term monitoring. 

EPA Response: The Final RI Report of May 1994, Volume III contains large maps for the 
shallow overburden, deep overburden and bedrock aquifers (Plates 2, 3, and 4). The RI also 
discusses wet and dry weather conditions. The Administrative Record contains the RI report in its 
entirety. For further assistance, the author may contact the EPA-NE Record Center (phone 
number: 1-617-918-1440) located at 1 Congress Street, Suite 1100, Boston MA, 02114-2023. As 
a component of the long-term monitoring plan and implementation of this plan, contaminant 
concentration maps and ground water contour maps would be expected to be drafted, refined, and 
used as one of the many presentation and reporting tools required for demonstrating cleanup 
progress and compliance. 

Comment 8-19: (referring to the GZA Report 4/99, Page 8 of 29, paragraph 7) The author 
is concerned that detailed topographic data was not presented in the Final FS Report, which may 
affect cap design and construction. 

EPA Response: Comment noted. The RIlFS does not require the topographic detail that is 
required for design and construction. A detailed topographic survey of the Site will be required as 
part of the remedial design phase and would be performed by the Site design engineer. Final" as
built" surveys will also be required. The estimated costs in the FS are based on many 
assumptions regarding topography and, in accordance with EPA guidance, have an accuracy of 
+50% to -30%. These costs are for relative comparison purposes only. More accurate design cost 
information and topographic detail will be developed during the design and construction phase of 
the remedial action. 
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Comment B-20: (referring to the GZA Report 4/99, Page 9 of 29, paragraph 1) The author 
notes that a perimeter landfill gas collection system may not be necessary since perched water 
within the Solid Waste Area may be acting like a horizontal containment, thereby causing lateral 
landfill gas migration. 

EPA Response. Elimination of the perimeter landfill gas migration control component of the 
preferred alternative is not possible at this point in the process. Data in the Final RI Report of 
May 1994 documented elevated levels of methane in offsite soil gas from migrating landfill gas. 
While we acknowledge that the presence of perched water could exacerbate the existing gas 
migration problem, there is a lack of data to support the author's theory that elimination of the 
perched water problem alone would solve the migration problem. The landfill gas migration 
measured during the RI exceeds ARAR standards and poses a human health risk. The preferred 
alternative appropriately provides for a direct remedial action (e.g. installation of an active 
perimeter system) as a means to mitigate this situation and to meet the required objectives. 

Comment B-21: (referring to the GZA Report 4/99, Page 9 of29, paragraph 3) The author 
stated that MCLs and MCLGs will not be relevant and appropriate for the GB buffer area. 

EPA Response: While establishment of a GB buffer zone around the waste areas would affect 
the need for and extent of future groundwater remediation, there has been no apparent progress in 
establishing this buffer zone. Further, it is not known if such a buffer zone would cover the entire 
extent of impacted groundwater as identified in the RIlFS and depicted on Figure 2-2 of the FS. 
However, such determinations could be made after the issuance of the ROD and finalized as a part 
of the overall institutional control implementation process for the first operable unit. 
Groundwater monitoring and the assessment of monitoring data with respect to MCLs and 
MCLGs will be used to determine the need for establishing a buffer zone under State regulations, 
and/or further actions concerning groundwater. 

Comment B-22: (referring to the GZA Report 4/99, Page 11 of 29, paragraph 4) The author 
stated that since there is no documentation the Solid Waste Area or Bulky Waste Area received 
hazardous waste, only a RCRA Subtitle D or RIDEM cap will be required. 

EPA Response: EPA disagrees that there is no documentation which indicates the disposal of 
hazardous waste at the Rose Hill Site. The term "hazardous waste" is defined by Section 1004(5) 
of RCRA as a solid waste or combination of solid wastes which, because of its quantity, 
concentration, or physical, chemical, or infectious characteristics, may (a) cause or significantly 
contribute to an increase in mortality or an increase in serious irreversible, or incapacitating 
reversible, illness; or (b) pose a substantial present or potential hazard to human health or the 
environment when improperly treated, stored, transported, disposed of, or otherwise managed. 
The RI determined that conditions at the Site support a finding that hazardous waste was disposed 
of at the Site. Sampling conducted at the Site indicated that RCRA characteristic hazardous waste 
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exists at the Site. Further, in accordance with Section I03(c) ofCERCLA, Peacedale Processing 
notified EPA of a known waste handling problem concerning the disposal of certain liquid waste, 
specifically, a urethane adhesive, from the Peacedale Processing Company. This adhesive was 
investigated and found to contain hazardous substances including, but not limited to, 
trichloroethylene, toluene, dimethyl formamide and tetrachloroethylene. Other hazardous 
substances which are contaminants of concern were also found at the Site. Therefore, EPA 
believes that there is sufficient evidence to support a finding that hazardous wastes and wastes 
containing hazardous substances were co-disposed with municipal solid waste at the Site. These 
wastes contain contaminants of concern that have been found to pose a significant present and 
potential future threat to human health and the environment. As discussed in our response to 
Comment A-II, the standards set forth in the Rl Hazardous Waste Management Regulations 
apply to hazardous wastes and hazardous substances remaining at the Site after the remedial 
action is completed. Therefore, the cap will be designed and constructed to meet state hazardous 
waste landfill closure requirements. 

Comment B-23: (referring to the GZA Report 4/99, Page 12 of 29, paragraph 5 and Page 13 
of 29, paragraph 1) The author asked why the slope stability analysis in Appendix 8-4 and the 
HELP model evaluation presented in Appendix C-I of the Final FS Report of November 1998 do 
not match the composition of the cap as presented in the text on page 3-7 of the Final FS Report . 

EPA Response: Comment noted. The slope stability analysis included in Appendix 8-4 of the 
Final FS was drawn from an earlier capping scenario presented in the Draft FS (1994). Future 
capping scenarios did not contain assumptions which varied significantly from the earlier 
scenario, so further slope stability evaluations were not performed. It is expected that slope 
stability analysis will be performed during the actual design phase. 

While much of the HELP model evaluation presented in Appendix C-l of the Final FS Report, 
November 1998 is based on older capping scenarios (from earlier versions of the FS), the first 
four pages cover evaluation of the most current protective capping scenario. 

Comment B-24: (referring to the GZA Report 4/99, Page 13 of 29, paragraph 4) The author 
questions the need for a fence around the Solid Waste and Bulky Waste Areas. 

EPA Response: A fence around the waste cells is included in order to comply with ARARs. 
Institutional control strategies, when fully implemented in accordance with the ROD and in 
combination with other remedy components, may allow for a modification or revision to the 
amount offence required to comply with ARARs. For costing purposes, it was simply assumed 
to be the cumulative diameter of the two waste areas. 

Comment B-25: (referring to the GZA Report 4/99, Page 15 of 29, paragraph 3) The author 
asks for the basis of the statement, "Active perimeter systems were found to be the most feasible 
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based in M&E's prior evaluation of landfill gas migration barrier systems." 

EPA Response: Use of a perimeter barrier to control LFG migration was previously evaluated in 
Evaluation ofLandfill Gas Migration Barrier Systems For Removal Action, Rose Hill Regional 
Landfill Superfund Site, South Kingstown, Rhode Island, May 1993. The active perimeter system 
was found to be the better option at the Rose Hill Site. This report is part of the Site 
Administrative Record. In general, EPA agrees that additional design testing is required before 
any appropriate LFG collection and treatment system can be constructed. Systems presented in 
the Final FS Report of November 1998 were used for comparative analysis and should not be 
considered as complete and final for the purpose of RDIRA. 

Comment B-26: (referring to the GZA Report 4/99, Pages 14 through 17 of 29) The author 
has made several technical comments related to conceptual sizing and other design criteria with 
respect to a wide range of remedial technologies/process options described in the Final FS report 
of November 1998. 

EPA Response. EPA acknowledges the value of the specific, technical comments by GZA, 
which will be considered during the remedial design phase for the selected remedy. None of the 
comments, however, affects the ultimate feasibility of remedial technologies/process options 
included as part of the preferred alternative. 

Comment B-27: (referring to the GZA Report 4/99, Page 18 of 29, Bullet #1) The author 
discusses the potential to control off-site landfill gas migration using a combination of passive 
perimeter barriers in conjunction with the active internal gas collection system. The passive 
perimeter barriers would be utilized in place of the active, perimeter gas control system included 
in the preferred alternative. 

EPA Response. EPA acknowledges the potential for cost savings with the author's alternative 
approach. However, protection of human health from immediate explosion hazards associated 
with subsurface methane and compliance with regulatory requirements for minimizing off-site 
landfill gas migration is a necessity for the selected remedy. Substantial off-site migration of 
subsurface methane was clearly demonstrated in the Final RI Report of May 1994. In addition, it 
is expected that excavation and consolidation ofBulky Waste Area refuse at the Solid Waste Area 
will increase landfill gas production from current levels and exacerbate the off-site landfill gas 
migration problem. EPA will continue to require an active perimeter gas control system as the 
best demonstrated remedial technology to control and minimize the gas migration hazards to off
Site residents. As landfill gas production declines over time, the operation of the perimeter 
system may be modified if engineering studies and field testing demonstrate continued 
protectiveness and effectiveness. 
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Comment B-28: (referring to the GZA Report 4/99, Page 18 of29, Bullet #2, Appendix E-I) 
The author discusses the use of alternative parameter values other than the regulatory default 
values for calculating landfill gas production rates from the Solid Waste Area. The author 
discusses using more appropriate "regional" parameter values for calculating landfill gas 
production rates from the Solid Waste Area, which would result in lower rates than those used in 
the Final FS Report of November 1998. 

EPA Response. Deviation from the regulatory "default" values for landfill gas production 
should be supported by comprehensive regional or site-specific field studies. Such studies or field 
investigations may be undertaken as part of the remedial design phase. In the absence of such 
studies, the regulatory "default" values were used to estimate landfill gas production in the Final 
FS Report of November 1998. EPA notes that the author did not discuss the potential for 
increased landfill gas production from the Solid Waste Area as a result of excavation and 
placement of refuse from the Bulky Waste Area. Recent investigations have determined that 
refuse from the Bulky Waste Area includes a significant portion of putrescible wastes that would 
generate landfill gas. Consolidation of Bulky Waste Area refuse at the Solid Waste Area may 
cause more landfill gas production than calculated in the Final FS Report of November 1998. 
EPA's preferred alternative includes an active landfill gas collection and treatment system to 
address this possibility. 

Comment B-29: (referring to the GZA Report 4/99, Pages 18 through 21 of 29,3.32.2 Cost 
Issues) The author has provided an assessment and check of costs associated with various 
remedial technologies /process options presented in the Final FS Report of November 1998. 

EPA Response. The author has provided an estimate of costs for the various remedial 
technologies on a preliminary, remedial design level-of-accuracy. EPA acknowledges the value 
of these comments in calculating accurate cost estimates for future remedial design and remedial 
action phases. In general, however, the cost checks discussed by the author confirm the accuracy 
(+50% to -30%) required by EPA guidance of the costs contained in the Final FS Report of 
November 1998. 

Comment B-30: (referring to the GZA Report 4/99, Pages 21 through 25 of 29,3.33 Bulky 
Waste Area Landfill Mining/Consolidation) The author has provided a critique of technical 
and cost issues discussed in the final FS Report ofNovember 1998 with regard to the feasibility 
ofBulky Waste Area landfill mining/consolidation. 

EPA Response. The new preferred alternative includes excavation and consolidation of the 
Bulky Waste Area refuse at the Solid Waste Area. This addresses the author's overall concerns to 
consider this remedial technology/process option as a feasible part of the preferred alternative. 
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Comment B-31: (referring to the GZA Report 4/99, Pages 25 through 29 of29, 4.00 
Remedial Alternative Evaluation) The author has provided a critique of the preferred 
alternative with regard to technical effectiveness, implementability and cost. 

EPA Response. Comments with regard to the alternatives evaluation are noted. It should be 
emphasized that the new preferred alternative is Alternative 4B, which addresses the author's 
overall concerns with regard to the selected remedy. 

C. State Comments 

Warren Angell, Supervisory Engineer for the Office of Waste Management, Rhode Island 
Department ofEnvironmental Management (RIDEM), provided oral and written comments at the 
public hearing on behalf of the Department. RIDEM later submitted more detailed comments in 
correspondence dated February 18,1999 and AprilS, 1999. RIDEM's comments and EPA's 
responses are summarized below. 

Comment C-l: In its February 18, 1999 letter, RID EM states that the proposed remedy is not 
protective of the environment and fails to adequately address ongoing damage to natural 
resources, specifically, the Saugatucket River, caused by the Site. 

EPA Response: To address the concern, expressed by RIDEM and others, about iron 
contamination of surface waters at the Site, EPA has selected alternative 4B, including a phased 
clean up approach. This source control remedy includes excavation and consolidation of the 
Bulky Waste Area onto the Solid waste Area to reduce contaminant migration via leachate to 
surface waters and sediments of Mitchell Brook in order to improve State water quality and 
designated uses, including aquatic life support. A future decision document will address the 
management of migration of Site contaminants to groundwater and surface water. Instituting a 
well designed source control remedy at the present time will minimize the migration of 
contaminants to groundwater, thereby leading to a more cost effective and potentially less 
extensive management of migration remedy in the future. 

Comment C-2: RIDEM states that the future use scenario described in the FS should include the 
ELURs and groundwater reclassification that will prevent any future use of site groundwater as a 
drinking water source. 

EPA Response: EPA generally concurs. The selected remedy requires the use of institutional 
controls, including those for groundwater. As stated in comment response B-2 above, EPA will 
review and consider these and other such controls to be implemented at the Site to ensure 
protectiveness over the long term. 
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Comment C-3: RIDEM states that RI Air Pollution Control Regulation No. 17-0dors ("Odor 
Regulation) should be included as an ARAR because it has been included at other sites in RI. 

EPA Response: EPA's position on the regulation governing odors is that it does not constitute a 
"promulgated standard, requirement, criteria or limitation under a State environmental or facility 
siting law," that would thereby apply to any hazardous substance, pollutant or contaminant 
remaining on Site, as required by CERCLA § 121 (d)(2)(A)(ii). However, although not an ARAR 
pursuant to CERCLA § 121(d)(2)(A)(ii), the RI Odor regulation would nonetheless be applicable 
to any work performed at the Site, as with other construction sites in the State. 

Comment C-4: RIDEM states that the RI Rules and Regulations for the Investigation and 
Remediation ofHazardous Material Releases ("Remediation Regulations") are ARARs and 
should be complied with at Superfund sites, despite Rule 4.02 which states, "Sites listed on the 
National Priorities List shall comply with the requirements of the National Contingency Plan (40 
C.F.R. Part 300) in lieu of these regulations." 

EPA Response: Since the Remediation Regulations are primarily procedural, not substantive, in 
nature, they do not meet the definition of ARARs set out in Section 121 (d)(2)(A)(ii) of CERCLA. 
The Site will comply with the requirements of the National Contingency Plan. Furthermore, since 
the remedial action is a source control remedy, the clean up standards set forth in the substantive 
portions of the Remediation Regulations are not relevant. Instead, the remedy will meet the 
performance standards set out in the ROD. 

Comment C-5: RIDEM does not consider active treatment of the landfill gas to be necessary to 
protect human health. A phased approach is suggested to collect the gas and test it to determine 
the need for landfill gas treatment. 

EPA Response: The human health risk assessment shows that there is risk from the Solid Waste 
Area landfill gas. Appendix F of the Final FS Report ofNovember 1998 contains area source 
modeling from this assessment showing impacts above Preliminary Risk Goals (PRGs) between 
0.9 and 2.5 miles from a point just east of the Solid Waste Area. The remedial action objectives 
(RAOs - Table 2-7) are to prevent inhalation of Site-related contaminants. The screening of 
technologies (Table 2-15) resulted in treatment as the effective general response method to meet 
the RAOs. 

Section 4.3b.l.l of the Final Feasibility Report discusses results of dispersion modeling for 
treatment of landfill gas using a non-combustion technology. This method of treatment provides 
minimal lift out of a stack since heat is not being added to the gas. The exiting gas would perform 
(disperse) similar to gas which is simply vented without treatment. Results presented in both 
Section 4.3.b.l.l and Appendix F show that PRGs are met in this case through use of a 30-foot 
stack and a vinyl chloride destruction removal efficiency of 98%. Without treatment of the 
landfill gas, human health cancer risk would still exist. 
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Comment C-6: The comment noted, based on information provided in the RIlFS report, that 
placement of a cap over the Solid Waste Area will prevent infiltration of precipitation but will 
also lower the water table to a level below the vertical limits of waste. The comment further 
stated that the cap, combined with landfill gas treatment, is expected to improve water quality of 
Mitchell Brook and the Saugatucket River and adequately address ecological impacts. 

EPA Response. Placement of the cap over the Solid Waste Area will reduce infiltration of 
precipitation and is ultimately expected to lower the water table to some degree. However, at this 
point in the remediation process, it is not clear if the water table will be lowered to a point below 
the vertical extent of waste. In the absence of direct investigative work on this issue (e.g. no 
borings, wells or piezometers were installed directly within the Solid Waste Area for water level 
purposes), the Final FS Report ofNovember 1998 has incorporated theoretical estimates with 
regard to current water table elevations. These elevations are expected to be confirmed during the 
remedial design process. Because of uncertainty as to how fast the landfill will be dewatered, 
changes in water levels after the cap is installed can best be determined by post-cap investigations 
and periodic monitoring rather than by current projections. The selected remedy includes a 
monitoring program which incorporates water level measurements over time in the Solid Waste 
Area. This monitoring program will also measure changes in water quality in Mitchell Brook and 
the Saugatucket River and confirm progress toward meeting the remedial action objectives set 
forth in the ROD. 

Comment C-7: The Department is concerned that capping the Bulky Waste Area will not 
effectively reduce the amount ofleachate discharge to the Saugatucket River. 

EPA Response: Comment noted. However, EPA's preferred alternative has been changed to 
Alternative 48. The Bulky Waste Area will be excavated and consolidated in the Solid Waste 
Area. 

Comment C-8: The Department is concerned that the proposed alternative for the Bulky Waste 
Area will result in continued leachate generation and ecological impacts upon the Saugatucket 
River. 

EPA Response: EPA's preferred alternative has been changed to Alternative 4B, including 
excavation and consolidation of the Bulky Waste Area at the Solid Waste Area. Alternative 4B is 
therefore expected to significantly reduce the generation of leachate produced from the Bulky 
Waste Area landfill. 

Comment C-9: The Department is concerned that the proposed alternative (Alternative 3A, as 
presented in the Proposed Plan) will result in higher costs for future remedial actions and long 
term operation and maintenance, as well as Natural Resource Damage restoration and 
compensation. 
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EPA Response: As previously stated above, EPA has revised its preference to that of Alternative 
4B as a source control response, with a future decision document to address management of 
migration. Under 3A, two separate landfills would be capped. The integrity and performance of 
the two caps would be monitored and further study of the groundwater and surface water would be 
made to assess the need for any additional response actions as required. Under 4B, the Bulky 
Waste Area will be excavated and consolidated onto the Solid Waste Area. The added cost of 
consolidation and leachate control during excavation under 4B may be equal to or greater than 
that of the capping under Alternative 3A. In both cases, Institutional Controls (in the form of 
easements and covenants) will be placed on properties where groundwater contaminant levels 
pose a unacceptable risk to human health or the environment. In both cases, evaluations of the 
long-term monitoring will dictate whether any further actions concerning groundwater and surface 
water impacts are necessary. Future evaluations based on monitoring data from OU1 will 
determine the need to conduct any future actions, and the nature of those actions, in order to 
achieve and assure protectiveness under CERCLA and State authorities over the long term. EPA 
concurs with the State that, under this selected remedy, the decision to take any additional actions 
will be based upon improved conditions resulting from OU1, which may result in an overall 
reduction in long-term operation and maintenance costs. 

Comment C-IO: The Department requests that consolidation be considered, assuming that little 
material will be separated out for recycling and that the volume of material in the Bulky Waste 
Area is substantially greater than assumed in the Final FS Report. 

EPA Response: A technical memorandum has been prepared to provide an estimate of the costs 
for the new preferred alternative based on current information from the GZA field investigation 
conducted in early 1999. No recycling of metals and the higher volume of waste (190,000 cu yds) 
was assumed in this recent technical memorandum. This information is included in the 
Responsiveness Summary at section 4.1. 

Comment C-ll: The comment states that some dewatering will be necessary to remove all the 
waste from the Bulky Waste Area before consolidation onto the Solid Waste Area. 

EPA Response: A technical memorandum (July 1999) updating the costs includes the assumption 
that all of the Bulky Waste Area will be removed and consolidated onto the Solid Waste Area. 
The amount of dewatering necessary is still questionable, as the GZA report of February 1999 
only confirms an area with perched water and a small amount ofwaste below the water table. 
However, some de-watering of the excavation is expected and the extent of de-watering will be 
determined during the design phase. 

Comment C-12: The comment notes that the cost benefit of the elimination oflong-term 
operations and maintenance far outweigh the increased costs for capping. 
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EPA Response: EPA agrees that reduction of long-term operations and maintenance is desirable. 
However, with any of the alternatives evaluated, there will remain an appreciable component of 
operation and maintenance and the costs associated with this component. Again, this comment 
has been addressed with the selection of Alternative 4B. 

Comment C-13: The Department recommends that a non-specific alternative for the landfill gas 
treatment be included in the ROD and that a phased approach be implemented, such as collecting 
and monitoring the gas emissions prior to determining the need and method of treatment. 

EPA Response: EPA is not in full agreement with this approach. Landfill gas is noted as a 
principal threat for this Site. The ROD provides the basis for the remedial action that will be 
taken. When possible, the ROD should adequately and clearly address those measures that will be 
taken to address the principal theat(s) present at the Site. For landfill gas treatment, there are 
well-known technologies available which EPA has evaluated in applications in Rhode Island and 
throughout the Region. In keeping with usual practice, the FS evaluated the enclosed flare 
technology against other treatment options and, based on the research conducted in the FS, found 
it to be an appropriate means of addressing the threat posed by the landfill gas. EPA's experience 
has been that where a ROD fails to specify a treatment technology, treatment pilot studies are 
subsequently necessary to evaluate each of the suggested technologies in the field, thereby 
increasing the cost of implementation. In the case oflandfill gas treatment, actual performance 
data collected at other Superfund sites shows that the enclosed flare is the most efficient 
technology to control landfill gas emissions at the Site and meet ARARs, including the RI Air 
Pollution Control Regulation # 22-Air Toxics. Thus EPA has selected the enclosed flare 
technology as a primary component of the remedy. Sampling and analyzing the landfill gas 
during the remedial design will prove useful in determining the design specifications, materials, 
fuel needs and other requirements for constructing the flare. 

Comment C-14: The Department is concerned that the proposed alternative must address the 
continued ecological impacts to the Bulky Waste Area and failure to do so now will result in 
continued damages to a valuable resource and increase the potential for natural resource damage 
(NRD) claims against Responsible Parties in the future. Therefore, consolidation of the Bulky 
Waste Area should be reconsidered. 

EPA Response: As stated in comment response A-I and elsewhere, EPA has selected alternative 
4B as a phased clean-up approach for this Site. Also, comment response B-1 discusses EPA's 
position concerning NRD. 

Comment C-15 : The Department requests that EPA remain flexible with respect to the use of 
innovative technologies and alternative cap component materials in ROD. 
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EPA Response: EPA concurs with this comment. EPA has specified a design for a protective cap 
that meets state hazardous waste closure requirements. Alternative 4B calls for the use of 
innovative technology in excavating, de-watering and consolidating the bulky waste materials 
onto the solid waste unit. This consolidation approach will require certain strategies and material 
usage that must be further evaluated and developed during the design phase. Moreover, certain 
alternative cap component materials may be identified in design that will be more cost-effective 
and preferable to those material(s) commonly described for closure requirements. In these cases, 
the alternative cap component materials will be evaluated on a case by case by the design engineer 
for their performance in meeting the overall equivalency of the state's hazardous waste closure 
requirements. 

Comment C-16: The Department is concerned that results of the Rose Hill Landfill Superfund 
Site Field Investigation Report (GZA, 1999) contradict information provided in the Final FS 
Report of November 1998. The GZA report indicated that "no white goods" were disposed of and 
the thickness and volume of waste in the Bulky Waste Area was underestimated in the FS. 

EPA Response: FS waste assumptions were based on the two C.E. Maguire reports, Phase I 
Preliminary Design and Hydrogeological Investigations and Phase II Site Evaluation and 
Operational Plan for Municipal Sanitary Landfill Rose Hill Road, which were prepared for the 
Town of South Kingstown in 1977. The cost estimate for landfill excavation and consolidation 
has been updated based on the latest field information provided in the GZA Report ofFebruary 
1999. 

Comment C-17: The Department is concerned that the landfill gas (LFG) generation rate for the 
Bulky Waste Area may have been underestimated due to the underestimation of the volume of 
waste in the Final FS Report and suggests the need for additional modeling. 

EPA Response: EPA agrees that a larger volume of municipal wastejn the Bulky Waste Area 
would likely result in a higher LFG generation rate than originally estimated. However, the 
selected Alternative 4B eliminates the need for further modeling ofLFG generation rates in this 
area, since landfill excavation and consolidation is expected to eliminate the Bulky Waste area as 
a source for landfill gas. Consolidation of this Bulky Waste material onto the Solid Waste Area is 
expected to incrementally increase the amount oflandfill gas generated at the Solid Waste Area. 
Active landfill gas mitigation as identified in Alternative 4B will control this expected increase in 
total landfill gas production at the Site. 

Comment C-18: The comment noted that the cap design for the Solid Waste Area should 
consider minimizing the manageable unit to the practical extent possible. 

EPA Response. Section 3.1.2.1, page 3-7, paragraph 3 of the Final FS Report contains 
statements about using cut and fill methods to reduce capping costs. The FS presents a 
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generalized design concept for the cap only and the comment applies to the remedial design 
phase. By selecting Alternative 4B, EPA recognizes that the Solid Waste Area cap will be 
extended to meet the needs for the additional placement of Bulky Waste Area materials. A 
thorough evaluation of the required extent of the cap and its associated costs will be conducted as 
part of the remedial design process with the goal of meeting the remedial action objectives in a 
cost-effective manner. 

Comment C-19: The Department is concerned that information presented in the GZA Report of 
February 1999 regarding the Bulky Waste Area, such as composition, thickness and volume of the 
waste as well as depth to groundwater, are in contrast to information presented in the Final FS 
Report of November 1998. In light of this new information, the comment inquired whether the 
affected criteria such as leachate generation, landfill gas generation, or cap size could be 
adequately addressed during the design phase. 

EPA Response: With the selection of Alternative 4B, the calculations discussed in the comment 
will not be necessary. 

Comment C-20: The Department requested that EPA reduce the size of the manageable unit to 
the extent practicable utilizing cut and fill methods to reduce leachate generation, comply with the 
100-year flood plain ARAR, and reduce impacts to the wetland buffer zone. 

EPA Response: The horizontal containment option for the Bulky Waste Area is no longer being 
considered since Alternative 4B is now the selected remedy. However, in the unlikely event that a 
considerable amount of waste is found encroaching into the wetland buffer zone, protective 
measures will need to be implemented during the remedial design and remedial action phases 
regarding excavation operations. 

Comment C-21: The comment states that information provided in the GZA Report of February 
1999 regarding the Bulky Waste Area indicated only a small percentage of recyclable material 
and that some waste was below the water table. However, the comment would like landfill 
mining to be reconsidered as a feasible option for the Bulky Waste Area. 

EPA Response: Based on the findings presented in the GZA Report, it is unlikely that sufficient 
amounts of recyclables are available for cost-effective "mining" from the excavated materials. 
However, the cost estimate for Alternative 4B does include certain materials-handling 
contingencies which can be further refined in the design phase. 

Comment C-22: The Department requested that EPA consider upgradient reinjection or off-Site 
treatment of leachate during the excavation of the Bulky Waste Area rather than construction of 
an on-site treatment facility, for economic reasons. Also, the comment stated that it may be 
necessary to continue leachate collection for a period oftime after removal of the Bulky Waste 
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Area, until the area is stabilized. 

EPA Response: Previous discussions with RIDEM Underground Injection Control personnel 
indicated that treatment may be needed. Therefore, a temporary treatment system was included in 
Alternative 4B as a conservative assumption. IfRlDEM determines that up gradient reinjection 
without treatment is allowed, EPA agrees that this would be economically superior to treatment 
prior to discharge. However, some filtering may be required to remove the products of metal 
oxidation. Off-Site treatment may also be considered during the design phase if it is found to be 
more practical or economical. EPA has estimated leachate collection for one year for costing 
purposes in the FS. Therefore, cost estimates in the Final FS Report of November 1998 included 
operation of leachate collection and treatment for a time period that may be slightly longer than 
the actual time needed for excavation and consolidation of the Bulky Waste Area but allows for 
contingency. 

Comment C-23: The Department asked for a comparison using the HELP model between the 
composite and single barrier cap in lowering the groundwater table after the first few years and 
whether the composite cap was more protective. 

EPA Response: The impact of a cap to groundwater levels after a few years will be determined 
through future water level monitoring. HELP model results in Appendix C of the FS show that 
the protective composite cap will reduce precipitation infiltration 100%. A single barrier cap on 
the Solid Waste Area was shown to reduce infiltration 90%. Other considerations include the fact 
that a composite cap can accommodate construction imperfections and severe weather to a larger 
degree than a single barrier cap. The selected remedy calls for a multi-layer cap as a best 
available technology for containment of the source while limiting to the greatest extent practical 
future impacts to groundwater. 

Comment C- 24: The Department requested that the HELP model be rerun based on new 
information introduced in the GZA Report of February 1999 regarding waste thickness and 
submerged waste to determine the effect of capping the Bulky Waste Area on the water table. 

EPA Response: Capping of the Bulky Waste Area is no longer a consideration as the selected 
remedy calls for excavation and consolidation of the Bulky Waste Area onto the Solid Waste 
Area. Therefore, it will be unnecessary to rerun the HELP model using the new information 
presented in the GZA Report. 

Comment C-25: The Department would like the number of piezometers in the Solid Waste and 
Bulky Waste Areas to be reconsidered and suggested that additional technologies be evaluated to 
control leachate generation. 
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EPA Response: EPA agrees that the number of piezometers installed in the Solid Waste Area 
should be re-evaluated during the remedial design phase to determine the most appropriate 
numbers and locations. Capping of the Bulky Waste Area is not included in the selected remedy. 
Therefore, piezometers for the purpose of monitoring cap performance will not be necessary in 
this area. The evaluation of additional technologies to control leachate will be unnecessary, since 
the Bulky Waste Area will be excavated and consolidated onto the Solid Waste Area. 

Comment C-26: The Departmentinquired whether the selected treatment option will remove 
ammonia to acceptable limits prior to discharge. If groundwaterlleachate collection and treatment 
is implemented, RID EM proposes passive remedial technologies such as passive Reactive 
Barrier/Trench System, Constructed Wetlands, and Upgradient Hydraulic Control. 

EPA Response: Statements in Section 3.l.6.4 (page 3-22) of the Final FS Report of November 
1998 indicate that all discharge limitations must be met. The design will incorporate necessary 
treatment options to meet these discharge standards. 

Since the removal of the Bulky Waste Area is included in Alternative 4B, there will no longer be 
the need for long-term, active leachate treatment. However, selection of the most effective short
term leachate treatment system will be evaluated as part of the design phase. 

Comment C-27: The Department requested that the potential for increased leachate generation 
and the need for leachate collection during capping or excavation of the Bulky Waste landfill be 
addressed. 

EPA Response: Capping of the Bulky Waste Area is not included in the selected remedy, which 
is now Alternative 4B. There is potential for increased leachate generation during excavation and 
consolidation due to disturbance ofwaste materials and removal of cover soils. Both of these 
improve the contact between waste and water (precipitation and lor groundwater). Under 
Alternative 4B, leachate collection and treatment will be conducted during excavation in the 
Bulky Waste Area until the excavation and consolidation is complete. The actual length oftime 
for leachate collection and treatment will be determined in the design phase and will be modified 
accordingly during the excavation phase of the cleanup. 

Comment C-28: The Department requested that EPA reevaluate the costs based upon the new 
information presented in the GZA Report ofFebruary 1999 related to the thickness and volume of 
the waste, waste present in groundwater, and increased LFG generation. 

EPA Response: Costs for Alternative 4B have been reevaluated based on current information 
from the GZA investigation. A technical memorandum has been prepared to provide a revised 
estimate of the costs for Alternative 4B. This technical memorandum is included in the 
Administrative Record under section 4.1 and presented in summary in the ROD. 
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Comment C-29: The Department questioned why the ambient air and soil gas monitoring costs 
for Alternatives 4A, 4B, 5A, and 5B are the same, since the Bulky Waste Area will be excavated 
in Alternatives 4B and 5B. 

EPA Response: The ambient air and soil gas monitoring costs were the same for the alternatives 
with landfill mining 4B and 5B versus Alternatives 4A and 5A (without landfill mining) due to 
the assumptions presented in Table 4-3 and Appendix G. Quarterly sampling of all locations, 
including the Bulky Waste Area, Solid Waste Area and perimeter/offsite locations, would occur 
during the first year of the remedy, with or without landfill excavation. If excavation and 
consolidation were occurring during the first year of the remedy, this monitoring would provide 
information regarding any migration of air contaminants. After the first year, the number of 
locations requiring sampling was assumed to be reduced by a percentage. The actual locations 
were not selected. Sampling results, as well as remedy needs, should be used to determine which 
locations would no longer require sampling. 

Comment C-30: The Department states that Alternative 4B should be the preferred alternative, 
the cap design for the Solid Waste Area should remain flexible, a phased approach should be 
used in determining the need for landfill gas treatment of the Solid Waste Area, and landfill 
excavation of the Bulky Waste Area and consolidation onto the Solid Waste Area be considered. 

EPA Response: EPA concurs with the comment and EPA has concluded that Alternative 4B is 
the selected remedy. This addresses concerns set forth by the comment regarding the landfill. 
excavation of the Bulky Waste Area. The capping approach for the Solid Waste Area is outlined 
in general in the ROD and will be finalized during the design phase. A phased approach for the 
landfill gas (e.g. passive discharge without treatment) is not feasible due to the human health risk 
from volatile organic compounds in the landfill gas and the increased methane production 
anticipated from the consolidation. 

D. Other Federal Agencies 

In a letter dated February 4, 1999, Dr. Kenneth Finkelstein of the National Oceanic and 
Atmospheric Administration of the Department of Commerce (NOAA) presented a number of 
comments regarding the Agency's Proposed Plan. EPA also received a letter from Dr. Finkelstein 
on March 26, 1999 concerning EPA's decision to change its preferred alternative based on new 
information and public comments received during the Public Comment Period. Below are EPA's 
summation of the comments received from NOAA and EPA's response to those comments. 

Comment D-l: The comment stated that the Ambient Water Quality Criteria (AWQC) for iron 
must be met "because it is a State of Rhode Island water quality criteria." The comment states 
further that iron, although not a hazardous substance as defined in CERCLA, must be addressed 
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by the selected remedy because, under CERCLA § I04(a)(l)(B), iron is a "pollutant/contaminant 
that presents an imminent and substantial danger to the public health or welfare," where welfare 
as defined in the Federal Water Pollution Control Act (FWPCA) § 304(a)(I)(A) includes 
"plankton, fish, shellfish, wildlife, plant life, shorelines, beaches, esthetics, and recreation." 

EPA Response: The selected remedy is a source control remedy which does not address 
migration of contamination, nor does it include treatment of surface water. Therefore, since 
cleanup goals for surface water will not be set, achievement of those standards is not required, and 
A WQC are not ARARs at the Site. A WQC standards will, however, be used to measure the 
effectiveness ofOUI, with monitoring data used to assess the need for conducting additional 
remedial responses regarding groundwater and surface water. 

Comment D-2: NOAA is concerned that capping of the landfills will not appreciably slow 
leachate discharge to surface water and no leachate treatment is planned. 

EPA Response: The preferred alternative has been changed such that the Bulky Waste Area will 
be excavated and consolidated onto the Solid Waste Area. Leachate collection will be performed 
until such time as the landfill excavation and consolidation processes are complete. 

Comment D-3: NOAA requests that EPA show consistency in its remedies for sites in Rhode 
Island. For NETC Site in Newport, RI, RIDEM has suggested that they will require that the 
sediment pore waters meet A WQC. If approved for use at NETC, then this clean up requirement 
should be implemented at Rose Hill. 

EPA Response: EPA will take this comment under advisement when developing a long-term 
monitoring plan for the Site. Pore water, as a specific environmental medium, is not presently 
regulated. As stated above in Comment A-I, Rose Hill's remedy is a source control remedy 
whereby the treatment of surface water (or pore water from sediments in contact with the River) is 
not addressed. Therefore, since cleanup goals for surface water will not be set, achievement of 
those standards is not required, and A WQC standards will be used to measure the effectiveness of 
the remedy with respect to leachate outbreaks to streams and other discharges to on-site surface 
water. 

Comment D-4: The comment expresses uncertainty as to whether Alternative 4B includes 
leachate collection during and after excavation of the Bulky Waste Area to mitigate impacts to 
surface water. 

EPA Response: Section 4.4b.1 of the Final FS Report of November 1998 discusses that leachate 
control is implemented during the excavation and consolidation process. Cost assumptions 
(Appendix G) included operation for one year, assuming that the excavation and consolidation of 
the Bulky Waste Area could be performed within that time frame. Actual length of operation 
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should be determined during design and modified as necessary during the implementation of the 
excavation and consolidation. 

Comment D-5: The comment asks ifleachate collection is included in Alternative 4B. Ground 
water that has moved past the Bulky Waste Area is presently carrying contaminants. How would 
this issue be addressed through this remedy and how will EPA monitor the success of the clean 
up? 

EPA Response: The selected remedy is the first operable unit of a phased clean up approach to 
remediate the environmental contamination caused by the Site. The first operable unit is a source 
control remedy which is intended to prevent or minimize the continued release of hazardous 
substances, pollutants or contaminants to the environment. Under this remedy, leachate controls 
will be implemented during the excavation and consolidation of the Bulky Waste Area landfill 
onto the Solid Waste Are landfill. The extent to which the Bulky Waste Area is excavated will be 
based on past data, design assessments, repetitive visual inspection of the excavation base and 
side walls, bucket observations, and other methodologies developed in the design phase to assure, 
to the greatest practical extent, that all physical evidence of waste deposits is removed from the 
Bulky Waste Area, irrespective of the level of groundwater within the excavation. 

A goal for this source control component is to effectively remove and contain the contaminant 
mass so as to significantly reduce contaminant migration through leachate production to surface 
waters and sediments of Mitchell Brook and the Saugatucket River. A comprehensive Site 
monitoring program will be implemented under the first operable unit to collect data to assess the 
effectiveness of the source control remedy, assess the need for taking any further response actions 
, and assist the State with TMDL predictions for Site-related contaminant concentrations affecting 
local water bodies. Management of the migration of contaminants to ground water and surface 
water will rely on data obtained from the first operable unit's monitoring and any additional 
studies that are deemed necessary in order to further assess Site impacts, characterize the extent of 
contamination, and assess the need to develop and evaluate alternatives for any future actions 
concerning groundwater and surface water. 
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MR. BOYNTON: I'd like to open 

the comments by asking the federal, state, 

and local officials for their comments 

first beginning with Tom Gibson of Senator 

Chafee's office. 

MR. GIBSON: Good evening. My 

name is Tom Gibson. I'm the deputy staff 

director for Senate Committee on 

Environmental Public Works. 

Senator Chafee is the chairman of 

that committee. And I'm also the Superfund 

counsel. 

My work address is the Jerickson 

Senate Office Building, united States 

Senate, Washington D.C. 

I'm appearing tonight on behalf 

of Senator Chafee. I'm not here, really, 

to offer any technical comments on the 

proposed plan. 

I did want to make several 

observations, though, on Senator Chafee's 

behalf. 

First, the Superfund Plan, over 

the past two years, has undergone a large 

number of improvements and administrative 
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changes in an attempt to make the plan work 

better. And the senator and the committee 

have taken note of the changes. 

And one thing the senator wants 

to do is encourage EPA and encourage Region 

1 as they implement the remedy at that site 

to incorporate the changes to the extent 

they can in the remedy. 

A couple of these changes I'd 

want to note are changes to the Ecological 

Risk Assessment Caucus and changes to the 

Municipal Liability Caucus. 

The second thing I want to say is 

it's jumping the gun a little bit to be 

hearing from the rest of the state and 

local representatives, as we do hope that 

the remedy at hand does represent a 

consensus between the federal family 

and between the EPA and the cities and 

towns. 

And that's all I have to say. 

Thank you. 

MR. BOYNTON: Thank you, 

Mr. Gibson. Now I'd like to ask the Rhode 

Island Department of Environmental 
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Management to make a statement. 

MR. ANGELL: Thanks. My name is 

Warren Angell, and I'm supervising engineer 

for the Department of Environmental 

Management Office of Waste Management. And 

that's at 235 Promenade Street in 

Providence, Rhode Island 02908. 

The purpose of my statement 

tonight is to provide a brief overview of 

the DEM's comments and concerns with EPA's 

Proposed Plan for the Rose Hill Superfund 

Site. 

I have made available copies of 

a letter from Terrence Gray, chief of the 

Office of Waste Management, to EPA that 

provides a more comprehensive 

representation of the DEM's position. 

I am requesting that EPA enter 

that letter, along with my statement this 

evening, into the formal record. 

As stated in that letter, we will 

also be providing EPA with more detailed 

technical comments on the Feasibility Study 

and Proposed Plan. And we'll do that in 

the next few weeks. 
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As these documents become 

finalized, we will make them available on 

the web site. I have provided information 

on how to locate that site on the 

information table. 

The DEM has closely reviewed the 

FS and Proposed Plan to determine the 

effectiveness of the remedy recommended by 

EPA. 

Based upon this review and 

factors to be discussed shortly, the 

Department does not concur with EPA's 

preferred alternative that is designated as 

Alternative 3a. 

I will briefly outline our 

general concerns with Alternative 3a and 

provide supporting argument for our 

preferred remedy that is labeled as 

Alternative 4b. 

Both alternatives address the 

Solid Waste area in the same manner but 

differ with respect to the Bulky Waste 

Area. 

In short, Alternative 4b 

provides a more aggressive remedy and 
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therefore more protective remedy than 3a 
II[,does. 

, It's important to note that we 

reviewed the plan in the role of both the 

state regulatory authority and the state 

designated Natural Resource Trustee. 

While we understand that EPA is 

not a trustee, we have historically urged 

them to consider the Natural Resource 

Damage component in evaluating 

alternatives. 

In our view, EPA has failed to 

adequately consider this issue in the 

remedy selection process and, as a result, 

the preferred alternative does not 

sufficiently address the ongoing damages to 

the Saugatucket River. 

Before proceeding further, let me 

first state that both the EPA's preferred 

alternative and DEM's preferred alternative 

are equally protective of human health - it 

is in the protectiveness of the environment 

that our opinions differ. 

I will now briefly discuss 

specific components of the preferred 
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alternative. With regard to the Solid 

Waste Area, in general, DEM concurs with 

this component of the preferred 

alternative. 

The proposal to install an 

impermeable cap, manage landfill gas, and 

then monitor the effectiveness of the cap 

upon groundwater contamination and leachate 

generation is an environmentally sound 

approach. 

If monitoring reveals ,at a later 

date that additional groundwater 

remediation is necessary in the future, it 

will be based upon improved conditions 

resulting in reduced long-term operation 

and maintenance. 

We would, however, like to make 

the following clarification and 

recommendations. 

First, we are concerned that the 

human health risk assessment could be 

misinterpreted. We want to clarify that 

there is no imminent threat to human health 

at or near the Rose Hill Landfill based 

upon the current site conditions and use of 
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the property. 

Second, the proposed remedy 

assumes that active landfill gas treatment 

is necessary in order to reduce the 

potential human health risk to acceptable 

levels; however, the FS failed to determine 

if active treatment is necessary in order 

to accomplish this. 

The Department recommends that 

landfill gas treatment be implemented in a 

phased approach by first installing 

collection pipe as part of cap construction 

and then collecting and testing landfill 

gas prior to determining the need and 

method of landfill gas treatment. 

This phased approach was approved 

by the EPA in the preferred alternative for 

the McAllister Point Landfill located in 

Newport. 

Additionally, we recommend that 

EPA draft a Record of Decision that is 

flexible enough to allow for consideration 

of innovative technologies and alternative 

cap component materials during the remedial 

design phase. 
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With regard to the Bulky Waste 

Area, the portion of Alternative 3a that 

addresses this area of the site causes 

the Department and the other Natural 

Resource Trustees the greatest amount 

of concern. 

We have historically expressed 

concern to EPA regarding the effectiveness 

of capping the Bulky Waste Area. 

We were and continue to be 

concerned that capping this area will not 

effectively reduce the amount of leachate 

discharged to the Saugatucket River and 

that we are simply postponing an inevitable 

decision to treat the leachate at a later 

date. 
,,,

While the Department frequently p 

advocates such an operable unit or phased 

approach, as we did for the Solid Waste 

Area, we believe that in this instance, 

where there will be ongoing damages to a 

valuable resource, such an approach is 

inappropriate. 

Our concerns are further 

supported by new information provided by 

LAPLANTE & ASSOCIATES, INC. 

508-994-4700 




1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

10 

the towns of South Kingstown and 

Narragansett through their consultant, GZA, 

that indicate certain assumptions made in 

the FS were determined to be inaccurate. 

Leachate impact on the 

Saugatucket River is having an adverse 

ecological impact and must be effectively 

addressed now. 

Under EPA's preferred 

alternative, the impact would not be 

1urther evaluated until five years after 

the cap is in place. 

Such an approach will result in 

dramatically higher costs due to future 

remedial actions needed to provide the 

necessary ecological protection and 

long-term operation and maintenance, as 

well as natural resource restoration and, 

potentially, compensation. 

The Department does not believe 

the EPA has fairly evaluated the long-term 

ecological and economic benefits of 

consolidation, and as a result, we are 

urging EPA to reconsider the consolidation 

alternative in 4b. 
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This remedy would eliminate the 

source of ecological impact to Mitchell 

Brook and the Saugatucket River and would 

also eliminate the need for a long-term 

treatment and monitoring system with 

indefinite associated costs. 

In closing, the Department 

recommends that EPA utilize the 60-day 

extension period to review the additional 

information presented in the GZA Report, 

the comments presented by DEM, the local 

communities, and the Trustees. 

After reviewing this information, 

the DEM is urging EPA to select Alternative 

4b with the modifications mentioned and 

present a revised Proposed Plan to the 

public, along with a subsequent public 

comment period for the community and the 

towns. 

Finally, I am formally requesting 

that the DEM be provided with a copy of the 

hearing transcripts as soon as they become 

available. Thank you. 

MR. BOYNTON: Thank you. Now I'd 

like to ask Mr. Stephen Alfred, Town 
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Manager, Town of South Kingstown, to make 

comments. 

MR. ALFRED: For the record, my 

name 1S Stephen Alfred, Town Manager, Town 

of South Kingstown. I'm appearing here 

tonight on behalf of the towns of South 

Kingstown and Narragansett. 

Geo-Environmental, Inc., or GZA, 

was hired on behalf of the towns of South 

Kingstown and Narragansett to review the 

Remediation Investigation Feasibility Study 

and the Final Supplemental Human Health 

Risk Assessment prepared by Metcalf and 

Eddy in order to identify potential issues 

that could affect the appropriateness of 

EPA's Preferred Alternatives. 

As a result of that review, two 

major issues have been identified that I'd 

like to address this evening. 

One is the risk assessment 

appears to be overly conservative in 

predicted risks, particularly from landfill 

gas emissions, resulting in portions of the 

Preferred Alternative potentially not being 

necessary. 
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I 

-~- -~ ~---------

We believe that a number of 

erroneous and inappropriate conservative 

assumptions have been made in the risk 

analysis, which when compounded with the 

inclusion of potential non-site related 

risks cannot be relied upon to accurately 

estimate the true range of potential site 

related risks. 

Adjustment of those parameters 

and preparation of a risk assessment which 

evaluates both central tendency and 

reasonable maximum exposures for key 

scenarios would better permit evaluation 

of appropriate remedial actions for our 

site. 

Specifically, this reevaluation 

could demonstrate that there is a no 

risk-based reason for thermal destruction 

of the landfill gases. 

The second issue that weld like 

to present is that the Preferred 

Alternative for the Bulky Waste Area may 

not be effective in reducing the impacts of 

the Bulky Waste Area on groundwater and the 

Saugatucket River. 
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The Preferred Alternative, 3a, 

does not fully address identified 

conditions which may have an adverse effect 

on groundwater quality. 

Rather, it appears that EPA 

intends to address these conditions with a 

separate and subsequent Remediation 

Investigation Feasibility Study. 

This approach has direct 

implications on the proposed approach for 

remediating the Bulky Waste Site. It is 

not in anyone's best interest to perform 

another RIFS on this site. 

Sufficient information should be 

available to determine what an appropriate 

remedy should be while Operative Unit No. 1 

is being considered in its remedial 

design. 

We believe that by delaying 

appropriate remedial action, leachate 

generation and adverse environmental impact 

on the Saugatucket River will continue 

unabated for, at minimum, an additional 

five-year period after the time that this 

initial landfill cap were installed on the 
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Bulky Waste Site. We think that this issue 

has to be addressed now rather than later. 

There is no reason for us to not address 

the leachate issue at this time. 

The existing FS appears to have 

also significantly overestimated the mining 

costs and underestimated capping costs 

associated with this waste cell. 

Based on GZA's preliminary 

evaluation, it appears that some wastes 

may be submerged perennially, or at 

minimum seasonally, and recovery of metals 

from this area would not be a viable 

option. 

Thus, stripping the soil and 

simply relocating the waste to the Solid 

Waste Area may be a more cost-effecient 

alternative if submerged waste present and 

necessitate long-term groundwater 

collection and remediation actions. 

The outstanding issue of Natural 

Resource Damage claims and the need to 

resolve these claims as a component of the 

cleanup solution warrant further Agency 

evaluation before an approved remediation 
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action can be adopted for this Bulky Waste 

Area. 

It's noted that the towns request 

EPA also give strong consideration to the 

value of institutional controls, those 

which may include groundwater 

reclassification and the implementation of 

Environmental Land Usage Restrictions in 

the drafting of its Record of Decision. 

It's equally important that the 

Agency provide engineering design 

flexibility during the remediation design 

process to allow for the use of innovative 

technologies and potential for inserting of 

alternative cap component materials. 

In closing, please be advised 

that South Kingstown and Narragansett 

appreciate the Agency's approval of the 

60-day extension. 

We will be submitting formal 

comments and the report from GZA, which we 

hope will be of assistance to you in your 

deliberations. 

The towns of South Kingstown and 

Narragansett have also formally requested 
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consideration as PRPs at this site to 

settle any municipal liability with the 

Agency under the municipal settlement 

policy. 

And we will be anticipating a 

formal response from the Agency on that 

outstanding request. That will conclude my 

remarks. 

MR. BOYNTON: Thank you, 

Mr. Alfred. Now Mr. Russell Koza of 

Wakefield, Rhode Island. It's K-O-Z-A, 

isn't it? 

MR. KOZA: Koza, K-O-Z-A 

correct. I do have this written for the 

record so that your secretary doesn't have 

to take minutes. 

Excuse me. I have a little 

problem with my voice. But I'd just like 

to read this into the record. 

Some of the comments I have here 

are anecdotal, but I'm very concerned about 

some of the problems that were just raised 

earlier. 

First of all, I'm an abutter to 

Saugatucket Pond, which is where the water 
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comes down through. I live on 163 Oakwoods 

Drive and my address is right there. 

One thing that is anecdotal 

evidence -- and I'll show you where I'm 

going here -- we moved here in 1977 from 

Denver, Colorado -- and we had all kinds of 

problems with pollution there -- and came 

to this area and it was a very pleasant 

area. 

The pond, which is the pond 

dammed up by Mr. Gariello, is a dam at 

Saugatucket River. 

In the early days my children 

couldn't swim in that particular pond 

because of pollution. They would get 

rashes. 

As I pointed out in my letter and 

on record here, my wife and I and the 

children used to go canoeing through 

there. 

We even went up to Rose Hill dump 

through the river there, and the situation 

was really intolerable in terms of what was 

leaching out of the dump and everything 

else and the waterfowl, no fish. 
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11m a hunter, fisherman, as well 

as nature conservancy. That kind of 

person. And that whole area has been 

devastated by that. 

Now, I must admit back in the old 

days I used to dump things in that dump 

because we didnlt know any better. 

On Item No. 4 in the letter is 

11m very concerned what was raised by the 

two previous gentlemen about the downstream 

effects. 

We have in our town here 

something called the Saugatucket Waterway 

Project which is going on, and 11m very 

concerned that there is a monitoring of the 

groundwater from that site to make sure 

that we donlt pollute downstream all the 

way to Salt Pond. 

And I think that has to be very 

critically examined by whatever process is 

used by your agency. 

I appreciate your presence here 

this evening so we can make these kind of 

comments. Other than that, I think all of 

us should work together to try to protect 

I 

i 
i 

I, 
E 

~ , 
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the environment. And that's my message. 
I 

MR. BOYNTON: Thank you, 

Mr. Koza. The next I'd like to call 

Russell Morgan. 

MR. MORGAN: Rustle Morgan. 139 

Little Rest Road. I'd like to also point 

out that I also am an employee of GZA, the 

firm hired to look at this for the town, 

and I'm coming up as a resident. 

I guess two issues that I'd just 

like to bring up. As this study is all 

driven by risks, we have an extensive gas I 

collection and combustion treatment system 

being proposed. 

Has any consideration been given 

to taking out some of the nearby residents 

that have some of these higher risks as 

opposed to implementing a gas collection 

combustion system? 

My second comment is with regard 

to groundwater. Rather than taking a 

wait-and-see attitude of five years from 

now putting a cap on the site and seeing 

what kind of concentratioris we still have 

in the groundwater, my comment is let's 
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take a look at it today, establish what 

kind of cleanup needs to be done and also 

what kind of cost the town is going to have 

to pay in today's dollars. That's it. 

MR. BOYNTON: Thank you, 

Mr. Morgan. Next would either Myron or 

Alice Duffin like to make a comment? 

MR. DUFFIN: Myron Duffin. I 
I' 

live at 278 Rose Hill Road. I'd just like 

to say they're talking about a 30-year 

scenario. 

I mean, we've been living right 

there for 20, so our scenario is ten 

years. So I think something should be done 

a lot quicker than waiting. I mean, our 

kids have lived all their lives and we've 

been there for 20. 

So I just want everybody to know 

think that something should be done now 

for the people in the immediate area, not 

wait and see. Thanks. 

MR. BOYNTON: Thank you, sir. 

Next would be -- I believe it's Michael 

Boisclair. 

MR. BOISCLAIR: Boisclair. 
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MR. BOYNTON: B-O-E-S-C-L 

MR. BOISCLAIR: It's 

B-O-I-S-C-L-A-I-R. My family has property 

next door to the Duffins across the street 

within 250 feet of this landfill. 

I think the leachate is way 

beyond the dump itself. live seen it 

myself come through the ground into the 

Rose Hill Road, and just capping doesn't 

seem to be the way welre going to stop all 

this. It's way beyond capping. 

So lid just like to see it get 

cleaned up a little bit different and 

better way, especially with all the people 

that are living around there now. That's 

all. 

MR. BOYNTON: Thank you very 

much. Would anyone else like to make a 

comment? Yes, malam. Come forward, 

please. 

MS. ALLAIRE: My name is Michelle 

Allaire, A-L-L-A-I-R-E. My husband and I 

moved our family up to the Rose Hill area 

within the past 12 months with the 

understanding that we believed it was under 
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control. Recent articles in the newspaper 

about airborne carcinogens and everything 

have us very confused and feeling quite 

upset. 

We're trying to start a small 

farm. We have animals we plan on raising, 

slaughtering, and eating. 

And I'd just like to know if you 

people could decide something and make it 

known to us quickly what the plan is that's 

going to happen. 

I'd like to commend the town and I 

the state on their ideas that go further 

than what the EPA's is. 

And I'd like to know how the EPA I 

is going to make a decision for people that 

live here when they don't live here and 

have no clue of what we're going through 

and what we're worried about and what our 

futures are going to be. 

I'd like to see either the state 

or the town's recommendations followed more 

because we actually really live here. 

Thank you. 

MR. BOYNTON: Thank you very 
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much. Are there other comments for the 

record, oral comments? All right. 

If there are no further oral 

comments, I'd just like to remind everyone 

that in the back of our proposed plan there 

is a sheet that you can use to submit with 

the comments. 

And it's on the very back page. 

It's two pages. You can fill it in in hand 

and just fold it in half and mail it to 

David Newton and your comments will go into 

the record. 

So if there are no other further 

comments, I'm going to close this hearing. 

This hearing is now closed. 

(Proceedings concluded.) 
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INTRODUCTION 

This document is the index to the Administrative Record compiled for the release 
of the Proposed Plan for the Rose Hill Regional Landfill Superfund Site. The index cites 
site-specific documents that were relied upon in formulating the selected remedy for this 
operable unit. 

The Administrative Record, consisting of 17 three-ring binders of the documents 
listed herein, is available for public review, by appointment, at the EPA Region I OSRR 
Records Center, Boston, MA, (617-918-1440) and at the South Kingstown Public 
Library, 1057 Kingstown Road, Peacedale, RI 02883. 

Questions concerning this Administrative Record should be addressed to the EPA 
Region I site manager. 

An Administrative Record is required by the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund 
Amendments and Reauthorization Act (SARA). 
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1.3 Site Inspection 

1. 	 "Final Site Inspection Report," NUS Corporation (September 20, 1985). 
2. 	 "Final Scope ofWork, Expanded Site Inspection" NUS Corporation (July 20, 

1987). 

Maps associated with entry number 3 are oversized and may be reviewed, by appointment 
only, at the EPA Region I OSRR Records Center in Boston, Massachusetts. 

3. 	 "Final Summary Report·- Expanded Site Inspection," NUS Corporation (January 
27, 1989). 

4. 	 "Final Task Report - Surface Water and Sediment Sampling," NUS Corporation 
(January 27, 1989). 

5. 	 "Final Task Report - Geophysical Survey," NUS Corporation (January 27, 
1989). 

6 "Final Task Report - Soil Sampling," NUS Corporation (January 27, 1989). 
7. 	 "Final Task Report - Leachate Sampling," NUS Corporation (January 27, 1989). 
8. 	 "Final Task Report - Stream Gauging," NUS Corporation (January 27, 1989). 

Comments 

9. 	 Comment Dated October 8, 1985 from David A. Webster, Town of South 
Kingstown on the September 20, 1985 "Final Site Inspection Report," NUS 
Corporation. 

1.6 Hazard Ranking System (HRS) 

1. 	 "HRS Score Sheets," including list of references (Headquarters EPA quality 
assurance [QA]) (October, 14, 1987). 

The remainder o/the "HRS Draft Documentation Package- Volumes I & II", 
NUS Corporation (July 29, 1987) may be reviewed, by appointment only, at the 
EPA Region IOSRR Records Center in Boston, Massachusetts. 



1.7 Correspondence Related to Proposal ofa Site to the NPL 

1. 	 Letter from Keith E. Warner, YWC, Inc. to Stephen A. Alfred, Town of South 
Kingstown (August 4, 1988). Concerning review of the HRS ranking. 

2. 	 Letter from Stephen A. Alfred, Town of South Kingstown to Steven Lingle, 
EPA Headquarters (August 12, 1988). Concerning proposed placement on the 
NPL. 

3. 	 Letter from Claiborne Pell, U.S. Senate to Steven Lingle, EPA Headquarters 
(August 18, 1988). Concerning removal of the site from the NPL. 

4. 	 List ofCommenters (1988). 

1.10 	 HRS Narrative Summary 

1. 	 "National Priorities List - Rose Hill Regional Landfill," EPA Region I (August 
1989). 

1.17 	 FIT Progress Reports 

Progress Reports 

1. 	 ESI Status Report for November 1987, NUS Corporation (December 23, 1987). 
2. 	 ESI Status Report for Ja~uary 1988, NUS Corporation (February 22, 1988). 
3. 	 ESI Status Report for February/M:arch 1988, NUS Corporation (Apri113, 

1988). 
4. 	 Task Report /Geophysical Survey, NUS Corporation (Apri125, 1988). 
5. 	 ESI Status Report for April 1988, NUS Corporation (May 12, 1988). 

Trip Reports 

6. 	 Trip Report on a visit to Rose Hill Regional Landfill Site, Barbara Felitti, 
Kenneth Leach and Anthony Kurpaska, NUS Corporation (December 17, 1987). 
Concerning stream gauging measurements. 

7. 	 Trip Report on a visit to Rose Hill Regional Landfill Site, Ira Grossman, Steve 
Miller and LisaPimenta,NUS Corporation (December 30, 1987). Concerning 
soil sampling. 

8. 	 Trip Report on a visit to Rose Hill Regional Landfill Site, Dieter Geithner, Ira 
Grossman, Mark Jonnet and Sherri Kasten, NUS Corporation (January 8, 1988) 
with attached maps and data tables. Concerning water and sediment sampling. 

9 . 	 Trip Report on a visit to Rose Hill Regional Landfill Site, Shirley Danke, Steve 
Miller and John McTigue, NUS Corporation (January 11, 1988) with attached 
maps and data tables. Concerning VLF electromagnetic resistivity surveying. 

10. 	 Trip Report on a visit to Rose Hill Regional Landfill Site, Kayleen Jalkut, Sherri 
Kasten and Anthony Kurpaska, NUS Corporation (Apri119, 1988). Concerning 
second rounei ofstream gauging measurements. . 

11. 	 Trip Report on a visit to Rose Hill Regional Landfill Site, Barbara Felitti, Ira 
Grossman and Lisa Kulju, NUS Corporation (April 20, 1988) with attached map 
and data table. Concerning leachate sampling. Removal Response 



2.1 Correspondence 

1. 	 Memorandum from Dean Tagliaferro, EPA Region I to Ted Bazenas, U.S. 
Agency for Toxic Substances and Disease Registry (ATSDR)(Not Dated). 
Concerning vinyl chloride indoor air action levels. 

2. 	 Memorandum from David 1. Newton, EPA Region I to Dennis Huebner, EPA 
Region I (November 1, 1991). Concerning a request for an expedited 
assessment by the Environmental Services Division. 

3. 	 Memorandum from Mary Beth Smuts, EPA Region I to David 1. Newton, EPA 
Region I (November 4, 1991). Concerning an assessment oflandfill gas 
emissions from the Rose Hill NPL site. 

4. 	 Letter from A. David Hall, Union Fire District of South Kingstown to Stephen 
Alfred, Town Manager concerning the November 8 air sampling ofeleVen homes 
located on Rose Hill Road (November 12, 1991). 

5. 	 Letter from David 1. Newton, EPA Region I to Louis R. Houston (January 13, 
1992). Concerning methane gas air monitoring results at 220 Rose Hill Road. 

6. 	 Memorandum from David J. Newton, EPA Region I to Donald Berger, EPA 
Region I (June 8, 1992). Concerning a request for further evaluation of existing 
data and a possible removal action at the Rose Hill Landfill. 

7. 	 Memorandum from Yoon-Jean Choi, EPA Region I to David 1. Newton, EPA 
Region I (June 19, 1992). Concerning landfill gas controls at the Rose Hill 
Landfill. 

8. 	 Letter from Paul R Groulx, EPA Region I to Residents of the Town of South 
Kingstown (October 15, 1992). Concerning investigations of migrating landfill 
gas and the need for access to property. 

9. 	 Letter from Paul R. Groulx, EPA Region I to Stephen A. Alfred, Town of South 
Kingstown (October 19, 1992). Concerning request for access to town property. 

Records cited in entry number 10 may be reviewed by appOintment only at the EPA 
Records Center in Boston. 

10. 	 Memorandum from David J. Newton, EPA Region I to Paul Groulx, EPA 
Region I concerning request for information regarding glue waste and landfill 
engineering plans (November 3, 1992). 

11. 	 Letter from Paul R. Groulx, EPA Region I to Stephen A. Alfred, Town of South 
Kingstown (November 9, 1992). Concerning transmittal of reports related to an 
emergency removal action. 

12. 	 Memorandum from Molly Elder, Roy F. Weston, Inc. to Site File concerning 

research on sites in other EPA Regions .similar to Rise Hill.Landfill (November 

11, 1992) 


13. 	 Cross-reference: Letter from Stephen A. Alfred, Town ofSouth Kingstown and 
Jeffery Ceasrine, Town ofNarragansett to Mark Lowe, EPA Region I 
(November 24, 1992). Concerning the Towns' response to Notice Letters 
relative to planned removal activities. [Filed and cited as entry number 17 in 
the February 5, 1993 Removal Action Administrative Record} 
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2. 1 Correspondence (correspondence) 

14. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul R. Groulx, EPA Region I (December 4, 1992) with attached specification 
sheet. Concerning specifications for fixed station methane monitors for selected 
homes adjacent to site. 

15. 	 Letter Report from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul R. Groulx, EPA Region I (December 11, 1992) with attached tables. 
Concerning explanation of the preliminary emission and air dispersion modeling 
reports conducted in support of the site assessment. 

16. 	 Cross-Reference: Memorandum from Thomas H. Pritchett, EPA 
Environmental Response Team to Paul R. Groulx, EPA Region I (December 11, 
1992). Concerning table of data for summa canister samples [Filed and cited as 
entry number 6 in the February 5,1993 Removal Action Administrative 
Record). 

17. 	 Letter from Paul R. Groulx, EPA Region I to Mark M. Dennen, Rhode Island 
Dept. ofEnvironmental Management (RIDEM) (December 12, 1992). 
Concerning transmittal ofLetter Report ofa field trip for soil gas monitoring. 

18. 	 Letter from Paul R. Groulx, EPA Region I to Stephen Alfred, Town of South 
Kingstown (December 12, 1992). Concerning transmittal ofLetter Report of a 
field trip for soil gas monitoring. 

19. 	 Letter from Paul R. Groulx, EPA Region I to Stephen Alfred, Town of South 
Kingstown concerning transmittal of the Action Memorandum dated October 10, 
1992 (December 16, 1992). 

20. 	 Letter from Paul R Groulx, EPA Region I to Stephen A. Alfred, Town of South 
Kingstown (December 23, 1992). Concerning transmittal of three reports. 

21. 	 Letter from Paul R Groulx, EPA Region I to Mark M. Dennen, RIDEM 
(December 23, 1992). Concerning transmittal of three reports. 

22. 	 Letter from Paul R. Groulx, EPA Region I to Ted Bazenas, ATSDR (December 
23, 1992). Concerning transmittal of three reports. 

23. 	 Letter from Paul R Groulx, EPA Region I to Stephen A. Alfred, Town of South 
Kingstown (December 24, 1992). Concerning transmittal ofEPA Air 
Monitoring Data with cover letter for Individual Residences. 

24. 	 Letter from Paul R Groulx, EPA Region I to Mark M. Dennen, RIDEM 
(December 24, 1992). Concerning transmittal ofEPA Air Monitoring Data with 
cover letter for Individual Residences. 

25. 	 Letter from Paul R Groulx, EPA Region Ito Stephen A. Alfred, Town of South 
Kingstown and Jeffery Ceasrine, Town ofNarragansett (January 16, 1993). 
Concerning Rose Hill ReEional Landfill Removal Activity . 

.26. 	 Letter from Paul Groulx, EPA Region I to .Stephen Alfred, Town of South 
Kingstown with attached Site Visit Trip Report from Roy F. Weston for January 
21, 1993 (January 25, 1993). 

27. 	 Letter from Jeffery Ceasrine, Town ofNarragansett to Paul R. Groulx, EPA 
Region I (January 27, 1993). Concerning referral of all future correspondence to 
the new Town Manager. 
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2.1 Correspondence (correspondence) 

28. 	 Letter from Mark Dennen, RI DEM to Deborah Simone, Metcalf & Eddy 
transmitting RIDEM'S Environmental Management Rules and Regulations for 
Hazardous Waste Management which are filed and cited as number 1 in break 
2.11 	(January 29, 1993). 

29. 	 Letter from Paul R. Groulx, EPA Region I to Stephen Alfred, Town of South 
Kingstown concerning transmittal of documents (January 29, 1993). 

30. 	 Memorandum from Paul R. Groulx, EPA Region I to David Newton, EPA 
Region I (January 30, 1993). Concerning notification ofchange in On-Scene 
Coordinator. 

31. 	 Letters from Paul R. Groulx, EPA Region I to Mark M. Dennen RIDEM and 
Stephen Alfred, Town of South Kingstown concerning transmittal of January 
1993 Removal Action Administrative Record (February 3, 1993) 

32. 	 Letter from David 1. Newton, EPA Region I to Mark Dennen, Rhode Island 
Department ofEnvironmental Management (February 5, 1993). Concerning 
identification ofARARs and reassignment ofpersonnel. 

33. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen Alfred, Town of South 
Kingstown with attached Weston's Site Visit trip Report for Februaiy 3, 1993 
(February 8, 1993). 

34. 	 Record ofTelephone Conversation between Paul Killian, Roy F. Weston and 
Bret Moxley, EPA Region 9 with suggestions concerning indoor air sampling at 
the Rose Hill Regional Landfill (February 9, 1993). 

35. 	 Memorandum from Thomas H. Pritchett, EPA Region I to Dean Tagliaferro and 
David Newton, EPA Region I concerning the effect ofincorporating Metcalf & 
Eddy's additional Summa Canister Data into the Air Dispersion Output 
(February 12, 1993). 

36. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (March 1, 1993). Concerning transmittal of Site Visit Trip 
Report, RoyF. Weston, Inc., February 17-18, 1993. 

37. 	 Letter from Dean Tagliaferro, EPA Region I to Mark Dennen, Rhode Island 
Division ofAir and Hazardous Materials (March 9, 1993). Updating the 
Removal Program's intentions and transmitting "Evaluation ofLandfill Gas 
Migration Barrier Systems," Metcalf & Eddy (March I, 199;3). 

38. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen Alfred,' Town of South 
Kingstown transmitting Site Visit Report (March 15. 1993). 

39. 	 Letter from Dean Tagliaferro. EPA Region I to Stephen Alfred, Town ofSouth 
Kingstown with attached Weston's Site Visit Trip Report for March 17 - 18, 
1993 (March 30, 1993). . 

40. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (April 27, 1993). Concerning transmittal of Site VisifTrip 
Report, Roy F. Weston, Inc., April 15, 1993. 

41. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen Alfred, Town of South 
Kingstown transmitting a site visit report (May 17, 1993). 

42. 	 Letter from Jon R. Schock, Town of South Kingstown to Dean Tagliaferro, 

EPA Region I (June 4, 1993). Concerning activities at 220 Rose Hill Road. 
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2.1 Correspondence (correspondence) 

43. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (June 7, 1993). Concerning attached site visit report. 

44. 	 Letter from Luke A. Fabbri, Geological Field "Services, Inc. to John Fiedler, 
PEMCO concerning equipment problems with gas monitoring system bought by 
Town of South Kingstown (June 7, 1993). 

45. 	 Letter from Dean Tagl.iaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (June 28, 1993). Concerning update on residential indoor air 
report. 

46. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown and Scott Hancock, Town ofNarragansett (July 2, 1993). 
Concerning status report on administrative order compliance. 

47. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown transmitting February - March 1993 Indoor Air Survey Results 
(July 20, 1993). 

48. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown and Scott Hancock, Town ofNarragansett (August 4, 1993). 
Concerning extension ofdue date for deliverables. 

49. 	 Letter from Luke A. Fabbri, Geological Field Services to Dean Tagliaferro, EPA 
Region I (August 19, 1993). Concerning installation of methane gas detection 
system. 

50. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A Alfred, Town of 
South Kingstown and Scott Hancock, Town ofNarragansett (September 3, 
1993). Concerning conditional approval of the installation plan for alarms and 
gas migration system. 

51. 	 Letter from Luke A. Fabbri, Geological Field Services to Dean Tagliaferro, EPA 
Region I (September 7, 1993). Concerning defective controller in site alarm 
system. 

52. 	 Letter from Luke A Fabbri, Geological Field Services, Inc. to Dean Tagliaferro, 
EPA Region I concerning revised work plan and a certification for the soil gas 
monitoring system installed at 349 Rose Hill Road (September 9, 1993). 

S3. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A Alfred, Town of 
South Kingstown and Scott Hancock, Town ofNarragansett (September 13. 
1993). Concerning status report on administrative order compliance. 

54. 	 Letter from Dean Tagliaferro, EPA Region I to Ted Bazenas, U. S. Public Health 
Service Agency for Toxic Substances and Disease Registry (ATSDR) 
(September 13, 1993), concerning request for a health consult. 

55. 	 Memorandum from Andy Raubvogel, EPA Region I to Gregory Kennan et al., 

EPA Region I (September 14, 1993) with attached.8llidance document. 

Concerning methane releases at Superfund sites. 


56. 	 Letter from Jon R. Schock, Town of South Kingstown to Dean Tagliaferro, 

EPA Region I (September 29, 1993). Concerning revised work plan for 

methane alarm system 
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2.1 Correspondence (correspondence) 

57. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (October 8, 1993). Concerning results of impending health 
consult for possible additional removal activities. 

58. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Dean Tagliaferro, EPA Region I concerning review ofvinyl chloride results, with 
attached TAT Standard Operations Procedures #13, 1.0, 10/22/92 (November 1, 
1993). 

59. 	 Memorandum from Dean Tagliaferro, EPA Region I to Thomas H. Pritchett, 
EPA Environmental Response Team (November 16, 1993). Concerning 
information request on ambient air sample collection. 

60. 	 Memorandum from Dean Tagliaferro, EPA Region I to Thomas H. Pritchett, 
EPA Environmental Response Team (December 6, 1993). Concerning invitation 
to attend the December 15, 1993 meeting. 

61. 	 Memorandum from Dean Tagliaferro, EPA Region I to Rose Hill Site File 
containing a trip report for the inspection ofalarms installed under the 
Administrative Order (December 20, 1993). 

62. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen Alfred, Town of South 
Kingstown and Scott Hancock, Town ofNarragansett completion of required 
work in Section IT of the Scope ofWork (December 21, 1993). 

63. 	 Letter from Paul R. Groulx, EPA Region I to Thomas H. Pritchett, EPA 
Environmental Response Team (January 7, 1994). Concerning opportunity to 
review information before the January 18, 1994 meeting. 

64. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul Groulx, EPA Region I (January 13, 1994). Concerning response to Region 
I ESD questions regarding the Environmental Response Team's Rose Hill 
Ambient Air Data. 

65. 	 Memorandum from Paul Groulx, EPA Region I to T. Bazenas, D. Newton, D. 
Tagliaferro, etc. EPA Region I concerning a meeting scheduled for January 28, 
1994 to discuss the Rose Hill Removal status and update, with attached agenda 
(January 24, 1994). 

66. 	 Letter from Jon R Schock, Town of South Kingstown to Paul R Groulx, EPA 
Region I (April 13. 1994). Concerning Bentonite Dam for Duffin Water Service 
Line. 

67. 	 Letter from Luke A. Fabbri, Geological Field Services, Inc. to Paul Groulx, EPA 
Region I concerning alarm repairs at residences (April 24, 1994). 

68. 	 Letter from Paul R. Groulx, EPA Region I to Stephen Alfred, Town ofSouth 
Kingstown (May 5, 1994) with attached: 
A. 	 Memorandum from Philip R Campagna, EPA Environmental Response 

Team to'Paul R Groulx, EPA Region 1 (April 11, 1994). Concerning 
recommendations for handling methane monitoring alarms. 

B. 	 Memorandum from Paul F. Killian, Roy F. Weston, Inc. to File (April 25, 
1994). Concerning March 22, 1994 meeting minutes and site chronology. 
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2.1 Correspondence (correspondence) 

69. 	 Letter from A. Harry Cesario, Attorney for Alice & Myron Duffin, Jr. to Dean 
Tagliaferro, EPA Region I (October 6, 1994). Concerning methane gas 
monitoring alarms and installation of a blower system. 

70. 	 Letter from Paul R. Groulx, EPA, Region I to A. Harry Cesario, Attorney for 
Alice & Myron Duffin, Jr. (October 26, 1994). Concerning work plan for the 
design and installation of a sub-slab ventilation system. 

71. 	 Letter from Paul Groulx, EPA Region I to Mark M. Dennen, RI DEM 
requesting a review, and comments on the work plan for the sub-slab ventilation 
system for the residence at 278 Rose Hill Road (October 27, 1994). 

72. 	 Letter from Mark M. Dennen, RI DEM to Paul Groulx, EPA Region I 
concerning the Work Plan prepared by Geological Field Services dated October 
14, 1994 (November 23, 1994). 

73. 	 Letter from A. Harry A. Cesario, Attorney for the Duffins to Stephen A. Alfred, 
Town of South Kingstown (January 12, 1995). Concerning sub-slab ventilation 
system for the Duffin Residence. 

74. 	 Telefacsimile transmittal sent February I, 1995, from Mark M. Dennen, RIDEM 
to David 1. Newton, EPA Region I concerning transmittal of attached: 
A Letter from Jon R. Schock, Town of South Kingstown, to Paul R. Groulx, 

EPA Region I (January 27, 1995). Concerning methane abatement status. 
B. 	 Letter from Luke A. Fabbri, Geological Field Services, Inc. to Jon R. 

Schock, Town of South Kingstown (January 26, 1995). 
75. 	 Memorandum from David J. Newton, EPA Region I to Paul Groulx, EPA 

Region I concerning South Kingstown's letter of January 27, 1995 (February 3, 
1995). 

76. 	 Letter from Paul Groulx, EPA Region I to Jon Schock, Town of South 
Kingstown transmitting a copy of the Indoor Residential Air Survey Results for 
February - March 1993 (Apri14, 1995). 

77. 	 Letter from Mark M. Dennen, RIDEM to David J. Newton, EPA Region I 
concerning Landfill Gas Modeling (July 24, 1995). 

2.2 	 Removal Response Reports 

Reports 

Some Agencyfor Toxic Substances and Disease Registry (ATSDR) documents are 
related to the Remedial Investigation (RI) and arefiled and cited in 3.9 "Health 
Assessments. " 

1. 	 Memorandum from David 1. Newton, EPARegion I to File (November 15, 
1991). Concerning methane gas air monitoring in residential dwellings adjacent 
to the site. 

2. 	 "Methane Gas Investigation for Rose Hill Landfill, South Kingstown, Rhode 
Island," Roy F. Weston, Inc. for EPA Region I (December 1991) 
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2.2 Removal Response Reports (continued) 

3. 	 Letter from Margaret A. Shaw and Mark 1. McDuffee, Roy F. Weston, Inc. to 
John M. Carlson, EPA Region I (December 6, 1991). Concerning methane gas 
investigation. 

4. 	 Memorandum from Margaret Shaw, Roy F. Weston, Inc. to File (January 10, 
1992). Concerning chronology of events for methane gas air monitoring of 
basements in the proximity ofRose Hill Regional Land~ll December 21 and 23, 
1991. 

5. 	 Memorandum from Margaret Shaw, Roy F. Weston, Inc. to File (February 5, 
1992). Concerning summary of events for methane gas air monitoring of 
basements in the proximity ofRose Hill Regional Landfill January 21 and 22, 
1992. 

6. 	 Memorandum from Margaret A. Shaw, Roy F. Weston, Inc. to File (February 
21, 1992). Concerning summary ofevents for methane gas air monitoring of 
basements. 

7. 	 Memorandum from Margaret A. Shaw, Roy F. Weston, Inc. to File (April 1, 
1992). Concerning summary of events for methane gas air monitoring of 
basements. 

8. 	 Cross-Reference: ATSDR Record ofActivity, U.S. Public Health Service 
Agency for Toxic Substances and Disease Registry (July 9, 1992) [Filed and 
cited as entry number 1 in the February 5,1993 Removal Action 
Administrative Record]. 

9. 	 Cross-Reference: ATSDR Record of Activity, U.S. Public Health Service 
Agency for Toxic Substances and Disease Registry (October 1, 1992) [Filed 
and cited as entry number 3 in the February 5,1993 Removal Action 
Administrative Record}. 

10. 	 "Micromonitor Field Report", REAC, (October 1992). 
11. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 

Paul Groulx, EPA Reiion I concerning preliminary report ofthe field sampling 
performed at the Rose Hill Landfill on October 19, & 20, 1992 (October 28, 
1992). 

12. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul R. Groulx, EPA Region I (November 13, 1992). Concerning the attached 
reports: 
A. 	 "Remote Methane Monitoring System - Status Report," Roy F. Weston, 

Inc. (November 9, 1992) 
B. 	 "Design ofMethane Mitigation System - Status Report," Roy F. Weston, 

Inc. (November 9, 1992). 
13. 	 Cross-Reference:"Air Monitoring Data Tables - December 1991 -September 

1992," Roy F. Weston, Inc. (November 1992) [Filed and cited as entry number 
5 in the February 5, 1993 Removal Action Administrative Record}. 

14. 	 "Air and Soil Gas Sampling Survey - October 19-20. 1992," Roy F. Weston, Inc. 
(November 1992). 

15. 	 "Air Quality Modeling Report," Roy F. Weston, Inc. (November 1992). 
16. 	 "Revised Emission Modeling Report," Roy F. Weston, Inc. (November 1992). 
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2.2 Removal Response Reports (continued) 

17. 	 "Final Emission Modeling Report," Roy F. Weston, Inc. (December 1992). 
18. 	 "Final Air Quality Modeling Report," Roy F. Weston, Inc. (December 1992). 
19. 	 Memorandum from Paul F. Killian, Roy F. Weston to Rose Hill Regional 

Landfill Site File concerning the January 7 - 8, 1993 Site Visit Report (January 
19, 1993). 

20. 	 "Emission Modeling Report - Summa Canister Sampling - May 1992," Roy F. 
Weston, Inc. (February 1993). 

21. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Dean Tagliaferro, EPA Region I concerning preliminary results for the second 
round of Summa Canisters in the vicinity of the Rose Hill Landfill, with attached 
chain of custody forms, (February 12, 1993). 

22. 	 Memorandum from Paul F. Killian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the February 17-18, 1993 Site Visit Report 
(February 26, 1993). 

23. 	 "Evaluation ofLandfill Gas Migration Barrier Systems," Metcalf & Eddy (March 
1, 1993), with transmittal letter from Deborah M. Simone, Metcalf & Eddy to 
Dean Tagliaferro, EPA Region 1.. 

24. 	 Memorandum from Paul F. Killian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the February 24 - 25, 1993 Site Visit Report 
(March 5, 1993). 

25. 	 Memorandum from Paul F. Ki1Iian, Roy F. Weston, Inc. to Rose Hill Regional 
Landfill Site File concerning the March 3 - 4, 1993 Site Visit Report (March 10, 
1993). 

26. 	 Memorandum from Paul F. Killian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the March 10 - 11, 1993 Site Visit Report (March 
22, 1993). 

27. 	 Memorandum from Paul F. Killian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the March 24 - 25, 1993 Site Visit Report (March 
31, 1993). 

28. 	 Memorandum from Paul F. Ki1Iian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the March 31, 1993 Site Visit Report (Apri19, 
1993). 

29. 	 Memorandum from Paul F. Ki1Iian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the Apri14, 1993 Site Visit Report (April 20, 1993). 

30. 	 ''Evaluation ofLandfill Gas Migration Barrier System, Final Report," Metcalf & 
Eddy (May 1993). 

31. 	 Memorandum from Paul F. K.illian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerniI1g the Apri128, 1993 Site VISit Report (May 11, 
1993). 

32. 	 Letter from Jon R. Schock, Town ofSouth Kingstown to Dean Tagliaferro, 

EPA Region I concerning activation of methane alarm at residence (278 Rose 

Hill Road) with attachments (May 19, 1993). 
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2.2 Removal Response Reports (continued) 

33. 	 Letter from Stephen A. Alfred, Town of South Kingstown to Dean Tagliaferro, 
EPA Region I concerning activation of methane alarm at residence (278 Rose 
Hill Road) on May 15, 1993 with attachments (May 28, 1993). 

34. 	 Memorandum from Paul F. Killian, Roy F. Weston to Rose Hill Regional 
Landfill Site File concerning the May 18, 1993 Site Visit Report (June 2, 1993). 

35. 	 "Observed Ambient Air Impact Report," Roy F. Weston, Inc. (July 1993). 
36. 	 "Air Quality Modeling Final Report," Roy F. Weston, Inc. (August 1993). 
37. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 

South Kingstown (August 19, 1993) transmitting the attached: 
A. 	 Site Visit Report, Roy F. Weston, Inc., Technical Assistance Team (August 

6, 1993). 
B. 	 Site Visit Report, "REAC Ambient Air Survey," Roy F. Weston, Inc., 

Technical Assistance Team (August 9, 1993). 
38. 	 "Indoor Residential Air Survey Results - February 1993-March 1993, "Roy F. 

Weston, Inc. (September 1993). 
39. 	 Letter from Luke A. Fabbri, Geological Field Services, Inc. to Jon Schock, 

Town of South Kingstown concerning the alarm incident at 278 Rose Hill Road 
on January 18, 1994, with attachments (January 20, 1994). 

40. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul Groulx, EPA 
Region I concerning methane alarm event at 278 Rose Hill Road on March 10, 
1994, with attachments (March 11, 1994). 

41. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul R. Groulx, EPA 
Region I (March 16, 1994). Concerning methane alarm events with attached 
"Incidence Response Sheets", and chronological summary memoranda. 

42. 	 Letter from John 1. Carney, Union Fire District of South Kingstown to Jon R. 
Schock, Town of South Kingstown concerning response to gas alarm at 278 
Rose Hill Road on March 17, 1994, with attachments (March 17, 1994). 

43. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul R. Groulx, EPA 
Region I (March 25, 1994). Concerning responsible party actions in responding 
to methane alarm events with attached: 
A Partial revised methane alarm response protocol. 
B. 	 Revised "Incident Response Sheet." 

44. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul R. Groulx, EPA 
Region I (April 4, 1994). Concerning revised methane alarm response protocol. 

45. 	 Letter from Luke A Fabbri, Geological Field Services, Inc. to Jon Schock, 
Town of South Kingstown concerning the alarm incident at 278 Rose Hill Road 
on April 23, 1994, with attachments (April 29, 1994). 
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2.2 Removal Response Reports (continued) 

46. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul R. Groulx, EPA 
Region I (June 8, 1994). Concerning methane response corrective· actions with 
attached: 
A. 	 Letter from Jon R. Schock, Town of South Kingstown to Luke Fabbri, 

Geological Field Services, Inc. (May 16, 1994). Concerning installation of 
vapor abatement collection systems. 

B. 	 Memorandum from Paul F. Killian, Roy F. Weston, Inc. to File (April 25, 
1994). Concerning March 22, 1994 meeting minutes and site chronology. 

C. 	 Memorandum from Peter Bates, Town of South Kingstown to Jon R. 
Schock, Town of South Kingstown (May 13, 1994). Concerning 
recalibrating the portable Gas Tech combustible gas meter. 

47. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul Groulx, EPA 
Region I (August 31, 1994). Concerning methane alarm events at the residence 
with attached: 
A. 	 Letter from Andre Boisvert, Union Fire District of South Kingstown to Jon 

Schock, Town of South Kingstown (August 29, 1994). Concerning 
response to a methane gas alarm on August 27, 1994. 

B. 	 Incident Response Report (August 27, 1994). 
C. 	 Memorandum from Peter Bates, Town of South Kingstown to Jon Schock, 

Town of South Kingstown (August 30, 1994). Concerning the summary of 
events of the methane alarm level1 at the residence on August 27, 1994. 

48. 	 Letter from Jon R. Schock, Town of South Kingstown to Pal Groulx, EPA 
Region I concerning methane alarm events at 278 Rose Hill Road on September 
23, 1994, with attachments (September 28, 1994). 

49. 	 Letter from Jon R. Schock, Town of South Kingstown to Paul Groulx, EPA 
Region I concerning methane alarm events at 278 Rose Hill Road on September 
28, 1994, with attachments (September 29, 1994). 

50. 	 Letter from Jon R Schock, Town of South Kingstown to Paul Groulx, EPA 
Region I concerning methane alarm events at 278 Rose Hill Road on October 4, 
1994, with attachments (October 6, 1994). 

51. 	 Letter from Jon R. Schock, Town of South Kingstown to David 1. Newton, EPA 
Region I (May 2, 1995), concerning attached reports on subsurface soil gas 
testing for 278 Rose Hill Road. 

52. 	 Memorandum from Paul F. Killian, Roy F. Weston, Inc. to Rose Hill Regional 
landfill Site File containing a review of the of the methane alarm systems at 278 
Rose Hill Road and 349 Rose Hill Road residences (June 30, 1995). ' 

Comments 

53. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul R Groulx, EPA Region I (December 18, 1992) with attached tables. 
Concerning explanations ofthe final emission air dispersion modeling reports 
conducted in support of the site assessment. 
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2.2 	 Removal Response Reports (continued) 

54. 	 Comments dated March 2, 1993 from Mary Beth Smuts, EPA Region I on the 
December 1992 "Final Emission Modeling Report," and "Final Air Quality 
Modeling Report," Roy F. Weston, Inc. 

55. 	 Letter from Dean Tagliaferro, EPA Region I to Mark Dennen, Rhode Island 
Department ofEnvironmental Management (May 25, 1993). Concerning "Final 
Report, Evaluation ofLandfill Gas Migration Barrier Systems for Removal 
Action," May 1993 with attached: 
A. 	 Comments Dated April I, 1993 from Mark M. Dennen, Rhode Island 

Department ofEnvironmental Management on the March 1, 1993 
"Evaluation of Landfill Gas Migration Barrier Systems," Metcalf & Eddy. 

B. 	 Comments dated April 22, 1993 from Dean Tagliaferro, EPA Region I on 
the March 1, 1993 "Evaluation ofLandfill Gas Migration Barrier Systems," 
Metcalf& Eddy. 

C. 	 Response dated May 7, 1993 from Deborah M. Simone, Metcalf & Eddy to 
the April 1, 1993 Comment from Mark M. Dennen, and the April 22, 1993 
Comment from Dean Tagliaferro. 

56. 	 Comments dated August 20, 1993 from Thomas H. Pritchett, EPA 
Environmental Response Team to Dean Tagliaferro, EPA Region I on the July 
1993 "Observed Ambient Air Impact Report, " Roy F. Weston, Inc. 

57. 	 Comments dated September 8, 1993 from Thomas H. Pritchett, EPA 
Environmental Response Team to Dean Tagliaferro, EPA Region I on the 
August 1993 "Air Quality Modeling Final Report", Roy F. Weston, Inc. 

2.3 	 Sampling and Analysis Data 

1. 	 Letter Report from Deborah M. Simone, Metcalf& Eddy to David Newton, 
EPA Region I (January 10, 1992). Concerning additional soil gas monitoring 
results with attached: 
A "Rose Hill Soil Gas Data", Metcalf& Eddy. December 16-20, 1991. 
B. Map: "Locations of Additional Soil Gas Points," Metcalf& Eddy. 

2. 	 Memorandum from Peter R Kahn, EPA Region I to Paul Groulx, EPA Region I 
(November 10, 1992). Concerning results of indoor air investigation with 
attached, "Residential Basement Air Sampling Results", EPA Region I 
(November 1992). 

Additional Sampling and Analysis Data for the Removal Response and Hazardous Waste 
Sheets may be reviewed by appOintment only, at the EPA Region I OSRR Records Center 
in Boston, Massachusetts. 
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2.4 Pollution Reports (POLREPS) 

1. 	 POLREP 1, EPA Region I (November 25, 1992). 
2. 	 POLREP 2, EPA Region I (April 12, 1993). 
3. 	 POLREP 3, EPA Region I (June 9, 1993). 
4. 	 POLREP 4, EPA Region I (October 8, 1993). 
5. 	 Letter from Mark Dennen, Rl DEM to Dean Tagliaferro, EPA Region I 

commenting on the POLREP dated October 8, 1993 (October 28, 1993). 
6. 	 POLREP 5, Final, EPA Region 1 (May 28, 1996) with cover letter from Paul 

Groulx, EPA Region I to Stephen Alfred, Town of South Kingstown and Scott 
Hancock, Town of Narragansett (August 9, 1996), and attached After Action 
Report, prepared by Roy F. Weston (May 1996). 

2.6 Work Plans and Progress Reports 

Work Plans 

1. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David 1. Newton, EPA 
Region I (December 12, 1991). Concerning a proposed scope ofwork to 
conduct additional soil gas surveys, with attached site diagram Weston 
(November 1991). 

2. 	 Memorandum from Paul F. Killian, Roy F .. Weston, Inc. to Rose Hill Regional 
Landfill Site File with attached site chronology for activities since the October 
14, 1992 Action Memorandum (January 29, 1993). 

3. 	 "Work Plan for Installation ofAlarms and Gas Mitigation System, Operation and 
Maintenance and Emergency Contingency Plan," Ground Water Consultants, 
Inc. (March 31, 1993). 

4. 	 "Work Plan for Installation of Alarms and Gas Mitigation System, Operation and 
Maintenance and Emergency Contingency Plan," Ground Water Consultants, 
Inc. (Revised: August 20, 1993). 

5. 	 "Work Plan for Installation ofAlarms and Gas Mitigation System, Operation and 
Maintenance and Emergency Contingency Plan, " Ground Water Consultants, 
Inc. (Revised: September 7, 1993). 

6. 	 "Work Plan for the Installation ofa Radon Styled Sub-Slab Ventilation System, 
Basement Sealing and Gas Detection System, " Geological Field Services, Inc. 
(October 14, 1994) 

7. 	 Comments dated November 7, 1994 from David 1. Newton, EPA Region I to 
Paul Groulx, EPA Region I on the October 1994 Geological Field Services, Inc., 
Work Plan for the Installation ofa Radon Styled Sub-Slab Ventilation and Gas 
Detection System. 

8. 	 Memorandum fromPaulF. Killian, Roy·F. Weston, Inc, to the Rose Hill 
Regional Landfill Site File concerning a review ofthe PRP's Work plan for the 
Gas Migration System (November 11, 1994). 

9. 	 Memorandum from Philip R Campagna, EPA Environmental Response Team to 
Paul Groulx, EPA Region I commenting on the Sub-slab Ventilation System for 
Rose Hill Site (November 14, 1994). 
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2.6 Work Plans' and Progress Reports (continued) 

10. 	 Letter from Paul R. Groulx, EPA Region I to Stephen A. Alfred, Town of South 
Kingstown (November 17, 1994). Concerning Landfill Gas Migration System 
with attached: 
A. 	 Letter from Paul R. Groulx, EPA Region I to Stephen A. Alfred, Town of 

South Kingstown and Jeffery Ceasrine, Town ofNarragansett (January 16, 
1993). Concerning Rose Hill Regional Landfill Removal Activity. 

B. 	 Radon Contractor Proficiency Program list of participants offering services 
in Rhode Island (undated) 

Progress Reports 

11. 	 Photodocumentation Log for work done at Rose Hill Regional Landfill Site in 
October 1992, Roy F. Weston, Inc., (December 1992). 

12. 	 Quarterly Report, Geological Field Services, Inc., (August 19, 1993). 
13. 	 Quarterly Report, Geological Field Services, Inc., (November 22, 1993). 
14. 	 Letter from Luke A. Fabbri, Geological Field Services, Inc., to Paul Groulx, 

EPA Region I (February 9, 1994) with attached "Completion ofWork Report" 
for the installation of the gas monitoring systems, Geological Field Services, Inc., 
(February 9, 1994). 

15. 	 Quarterly Report, Geological Field Services, Inc., (February 22, 1994). 
16. 	 Quarterly Report, Geological Field Services, Inc., (June 7,1994). 
17. 	 Quarterly Report, Geological Field Services, Inc., (August 29, 1994). 
18. 	 Quarterly Report, Geological Field Services, Inc., (December 5, 1994). 
19. 	 Quarterly Report, Geological Field Services, Inc., (February 21, 1995). 
20. 	 Quarterly Report, Geological Field Services, Inc., (May 30, 1995). 
21. 	 Quarterly Report, Geological Field Services, Inc., (August 24, 1995). 
22. 	 Quarterly Report, Geological Field Services, Inc., (November 21, 1995). 
23. 	 Quarterly Report, Geological Field Services, Inc., (February 29, 1996). 
24. 	 Quarterly Report, Geological Field Services, Inc., (May 31, 1996). 
25. 	 Letter from Luke Fabbri, Geological Field Services, Inc. to David Newton, EPA 

Region I (March 9, 1998) concerning summary ofevents and attached 
maintenance and calibrations sheets for 278. Rose Hill Road and 349 Rose Hill 
Road, covering the period from January I, 1997 to December 31, 1997. 

2.8 	 Scopes ofWork 

1. 	 "Statement ofWork for Design Development ofLandfill Gas Migration 
Abatement System," EPA Region I (January I, 1993). 

2. 	 Scope ofWork for the Residential Indoor Air Study at Rose Hill Landfill 
(undated). 
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2.9 Action Memoranda 

1. 	 Cross-Reference: Memorandum from Paul R. Groulx, EPA Region I to Julie 
Belaga, EPA Region I (October 9, 1992). Concerning request for a removal 
action at the site {Filed and cited as entry number 7 in the February 5, 1993 
Removal Action Administrative RecordJ. 

2. 	 Cross Reference: The Unilateral Administrative Order, together with all 
applicable correspondence. {Filed and cited in break 10.7 EPA Administrative 
OrdersJ. 

2.11 Applicable or Relevant and Appropriate Requirements (ARARS) 

ARARsfor Removal Actions may be reviewed, by appointment only, at the EPA Region I 
OSRR Records Center in Boston, Massachusetts. 

2.13 Daily Work Reports 

Daily work reports from Roy F Weston, Inc. dated December 1991 through June 1995 
may be reviewed by appointment only at the EPA Region IOSRR Records Center in 
Boston, MA. 

3.0 Remedial Investigation (RI) 

3.1 	 Correspondence 

1. 	 Letter of transmittal from Deborah Simone, Metcalf & Eddy to David Newton, 
EP A Region I (January 29, 1991). Concerning proposed use of liners with 
attached: 
A. 	 "HAZWRAP Position Paper: Use ofLiners in Subsurface Soil Sampling" 

(January 28, 1991). 
B. 	 Excerpt from, "Preparation of Soil Sampling Protocol: Techniques and 

. Strategies," Benjamin 1. Mason, Ethura (August 1983). 
C. 	 Liners price list and specifications, Diedrich Drill, Inc. (January 29, 1991). 
D. 	 "EM Field Data (EM-34)." Concerning actual site data demonstrating EM

34 measurements at greater depth. 
E. 	 Excerpt from, "Electromagnetic Terrain Conductivity Measurement at Low 

Induction Numbers," J.D. McNeil, Geonics Limited (October 1980). 
2. 	 Memorandum from 1. BestIP. Gwinn, Metcalf & Eddy to D. Simone, Metcalf & 

Eddy (July 16, 1991). Concerning Rose Hill Soil Gas 
3. 	 Letter from Mark A. Lowe, EPA Region I to AI Curnow, Town ofWakelield, 

RI (July 25, 1991). Concerning EPA's investigation to determine tbe extent of 
contamination at and around the site. 

4. 	 Letter from David 1. Newton, EPA Region I to AI Curnow, Town ofWakefield, 
RI (July 30, 1991). Concerning location ofmonitoring stations along Rose Hill 
Road with attached diagrams. 
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3. 1 Correspondence (continued) 

5. 	 Letter from David 1. Newton, EPA Region I to Stephen A. Alfred, Town of 
Wakefield, RI (August 28, 1991). Concerning Town Observation Well OW-A. 

6. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David J. Newton, EPA 
Region I (September 20, 1991). Concerning proposed surface soil locations 
with attached "Surface Soil Sampling Points." 

7. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David Newton, EPA 
Region I with attached memo dated January 8, 1991,outlining the rationale, 
proposed scope and order of magnitude costs associated with additional 
ecological work which may be conducted as part of the Rose Hill RIlFS (January 
10, 1992). 

8. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (February 6, 1992). Concerning the use of a flux chamber to measure 
the flow oflandfill gas.· 

9. 	 Letter from David J. Newton, EPA Region I to Stephen A. Alfred, Town of 
Wakefield, RI (February 12, 1992). Concerning EPA's request for the sampling 
results of the Town of South Kingstown's quarterly monitoring of the landfill. 

10. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (March 27, 1992). Concerning problems with sulfide analyses. 

11. 	 Letter from David J. Lang, Ground Water Consultants, Inc.(GWC} to David J. 
Newton, EPA Region I (May 12, 1992). Concerning the selection ofGWC by 
the PRP Committee to assist during the RIlFS implementation, and GWC's 
request to review data validation packages. 

12. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (June 3, 1992). Concerning treatment ofanalytical data and its 
presentation in the RI Report with attached: 
A. 	 Table of contents for the RI Report. 
B. 	 List ofAppendices. 

13. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (June 10, 1992). Concerning site demobilization activities. 

14. 	 Letter from David I. Lang, (GWC) to David J. Newton, EPA Region I (October 
20, 1992). Concerning request for more active involvement by GWC in future 
activities at the site. 

15. 	 Letter from Wayne Westbrook, PES, Inc. to David J. Newton, EPA Region 
I requesting general information on the site (November 17, 1992) with attached 
response dated December 9, 1992. 

16. 	 Letter from Deborah M. Simone, Metcalf & Eddy to Stephen A Alfred, Town 

of South Kingstown [1993]. Concerning tax abatement for Field Support Area. 


17. 	 Letter from Deborah M Simone, Metcalf& Eddy to David I. Newton, EPA 

Region I, (February 5, 1993) concerning need for Risk Assessment input. 


18. 	 Memorandum from J. Young, Metcalf& Eddy to D. Simone, Metcalf& Eddy 
(February 17, 1993). Concerning criterion for vinyl chloride in ambient air with 
attached Memorandum from Bret Moxley, U.S. EPA Region IX to Nancy 
Lindsay, U.S. EPA Region IX dated October 7, 1992. Concerning vinyl chloride 
air action levels: Operating Industries, Inc. (Oll). 
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3.1 Correspondence (continued) 

19. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (May 7, 1993). Concerning attached results of iron precipitation in the 
Saugatucket River. 

20. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (May 20, 1993). Concerning notification of waste disposal with 
attached copies ofManifests, Shipping Form and Customer Notification and 
Certification Form. 

21. 	 Letter from Stephen A. Alfred, Town of South Kingstown to David J. Newton, 
EPA Region I (May 26, 1993). Concerning request for a copy of the remedial 
investigation report. 

22. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (June 3, 1993) with attached analysis. Concerning antimony in 
background groundwater. 

23. 	 Memorandum from David J. Newton, EPA Region I to Ted Bazenas, U.S. 
Public Health Service Agency for Toxic Substances and Disease Registry 
(ATSDR) (June 7, 1993). Concerning request for consult regarding the results 
of resident well testing. 

24. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (September 17, 1993). Concerning low concentration antimony SAS 
summary ofevents. 

25. 	 Memorandum from D. Murray, Metcalf & Eddy to D. Simone, Metcalf & Eddy 
(November 2, 1993). Concerning "Data Usability of Ambient Air SUMMA 
Canister Samples at the Rose Hill Landfill Site and ofFiltered Antimony Data." 

26. 	 Memorandum from David J. Newton, EPA Region I to Richard Boynton, EPA 
Region I (November 8, 1993). Concerning ambient air risk issues. 

27. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David J. Newton, EPA 
Region I (December 3, 1993). Concerning questions addressing ambient air risk 
for the Final RI report with attached: 
A Internal Memorandum from D. Murray, r Young and 1. Best, Metcalf& 

Eddy, "Data Usability ofAmbient Air SUMMA Canister Samples at the 
Rose Hill Landfill Site" (November 2, 1993). 

·B. "Soil Vapor Emissions Calculations" (Appendix'E~5 to the Draft RI 
Report). 

28. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul Groulx, EPA Region I (January 25, 1994). Responding to Metcalf& 
Eddys questions regarding the "ERrs flux and air quality studies at the Rose 
Hill Landfill (December 3, 1993)" with attached: 
A. 	 Table: "Summary ofTAGA Results from Analyses of the Flux Control 

Location." 
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3. 1 Correspondence (continued) 

28. 	 Memorandum from Thomas H. Pritchett, EPA Environmental Response Team to 
Paul Groulx, EPA Region I (January 25, 1994). Responding to Metcalf& 
Eddy's questions regarding the "ERT's flux and air quality studies at the Rose 
Hill Landfill (December 3, 1993)" with attached: 
B. 	 Memorandum from Gregory M. Zarus, Roy F. Weston, Inc. to Thomas H. 

Pritchett, EPA Environmental Response Team (January 7, 1994). Regarding 
EPA's concerns about the sampling and modeling procedures used to 
evaluate the impact ofemissions at the Rose Hill Landfill with attached 
Standard Operating Procedure (SOP) "Emission Isolation Flux Chamber 
Sampling" (October 12, 1993). 

29. 	 Memorandum from David J. Newton, EPA Region I to Rod Turpin, EPA 
Environmental Response Team (January 31, 1994). Concerning emission 
modeling data comparisons with attached: 
A. 	 Transmittal Letter from Deborah M. Simone, Metcalf& Eddy to David J. 

Newton, EPA Region I (January 28, 1993). 
B. 	 Internal memorandum From Dan Peters and Dave Carbonneau, Metcalf& 

Eddy to Deborah Simone (January 27, 1994). Concerning applicability of 
EPA-ERT studies to the Final FS Report: comparison of landfill gas 
generation rates and emission modeling. 

30. 	 Memorandum from David J. Newton, EPA Region I to Nancy Barmakian, EPA 
Region I (February 4, 1994). Concerning a request for continued Data 
Validation for the Summa Canister screening. 

31. 	 Memorandum from Moira M. Lataille, EPA Region I to Paul Groulx, EPA 
Region I (February 14, 1994). Concerning usability of Summa Canister Data 
fromREAC. 

32. 	 Letter from Deborah M. Simone, Metcalf& Eddy to David J. Newton, EPA 
Region I (February 17, 1994). Concerning use ofISC2 Model and Landfill Gas 
Generation Calculations with attached: 
A Memorandum from S. Czarnieclci, Metcalf& Eddy to Deborah Simone, 

Metcalf& Eddy (February 17, 1994). Concerning use of the ISC2 Model 
to calculate vinyl chloride emissions at residential receptors. 

B. 	 Memorandum from Dan Peters, Metcalf& Eddy to Deborah Simone, 
Metcalf& Eddy (February 17, 1994). Concerning the review of landfill gas 
generation rate calculations. 

C. 	 "Bibliography of Argonne National LaboratorylU.S. Department ofEnergy 
Publications on Landfill Gas Recovery and Utilization" (January 1991). 

33. 	 Memorandum from David 1. Newton, EPA Region I to Rod Turpin, EPA 
Environmental Response Team (February 18, 1994). Concerning the transmittal 
ofnocuments that are individually cited elsewhere in this Administrative Record. 

34. 	 Memorandum from Moira M. Lataille, EPA Region I to David J. Newton, EPA 
Rezion I (March 23, 1994). Concerning an addendum to memorandum, 
"Usability of Summa Canister Data from REAC Work Assignment No. 4-694, 
Rose Hill Landfill. " 
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3. 1 Correspondence (continued) 

35. 	 Letter from David 1. Newton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown transmitting the Remedial Investigation Report, Volumes I 
IV, and the proposed meeting to discuss the findings (June 8, 1994). 

36. 	 Letter from David 1. Newton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown transmitting copies of letters sent to residents concerning 
residential well sampling and results (June 17, 1994). 

37. 	 Letter from David 1. Newton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown transmitting the Preliminary Natural Resource Survey (July 20, 
1994). 

3.2 Sampling and Analysis Data 

Sampling andAnalysiS Data for the Remedial Investigation (Rl) may be reviewed, by 
appointment only, at the EPA Region IOSRR Records Center in Boston, Massachusetts. 

3.4 Interim Deliverables 

Reports 

1. 	 "Site Reconnaissance Technical Memorandum for Remedial 

InvestigationIFeasibility Study" Metcalf & Eddy (October 1991). 


Records cited in entry number 2 are oversized and may be reviewed, by 
appointment only at the EPA Region I OSRR Records Center in Boston, 
Massachusetts. 

2. 	 "Hydrogeologic Assessment Technical Memorandum - Volumes I & IT," Metcalf 
& Eddy (January 1992). 

3. 	 "Quality Assurance and Quality Control Procedures for the Rose Hill Regional 
Landfill Ecological Studies" Metcalf & Eddy (May 11, 1992). 

4. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David 1. Newton, EPA 
Region I (July 12,1995), with attached Air Dispersion Modeling results. 

5. 	 Memorandum from David 1. Newton, EPA Region I to Dennis Huebner, EPA 
Region I (July 17, 1995). Concerning distribution ofadditional Ambient Air 
Monitoring Data. [Filed and cited document number 1 in break 4.4). 

Comments 

6. 	 Comments Dated December 24, 1991 from Edward L. Reiner, EPA Region I on 
the November 1991 "Ecological Assessment Technical Memorandum for 
RIlFS". 
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3.4 Interim Deliverables (continued) 

7. 	 Comments Dated March 10, 1992 from Mark M. Dennen, Rhode Island 
Department of Environmental Management on the January 1992 "Hydrogeologic 
Assessment Technical Memorandum - Volumes I & II," Metcalf & Eddy and the 
November 1991 Ecological Assessment. 

8. 	 Comments Dated June 29, 1992 from David 1. Newton, EPA Region I on the 
January 1992 "Hydrogeologic Assessment Technical Memorandum - Volumes I 
& II," Metcalf & Eddy. 

3.6.0 Remedial Investigation (RI) Reports 

1. 	 "Remedial Investigation Final Report," Volumes I - V, Metcalf& Eddy (May 
1994). 

2. 	 "Final Supplemental Human Health Risk Assessment", Metcalf& Eddy 

(November 1998). 


Comments 

3. 	 Letter from Stephen A. Alfred, Rose Hill Landfill PRP Group to Richard C. 
Boynton, EPA Region I (August 29, 1994), with attached review of the remedial 
investigation report. 

4. 	 Letter from Richard Boynton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown acknowledging the receipt of the PRP Group's comments on 
the Remedial Investigation Report (September 7, 1994). 

3.7 Work Plans and Progress Reports 

1. 	 "Final Work Plan," Metcalf& Eddy (March 1991). 
2. 	 "Final Health & Safety Plan," Metcalf& Eddy (March 1991). 
3. 	 "Final Field Sampling Plan, II Metcalf& Eddy (May 1991). 
4. 	 "Final Quality Assurance Project Plan," Metcalf& Eddy (May 1991). 
5. 	 IIAddendum to Sampling & Analysis Plan," Metcalf& Edqy (September 1993). 

3.9 Health Assessments 

Some Agencyfor Toxic Substances and Disease Registry (ATSDR) documents 
are related to Removal Actions, and areflied and cited in .2.2 "Removal 
Response Rqlorts. " 

1. 	 "Preliminary Health Assessment for Rose Hill Regional Landfil~"U.S. Public 
Health Service Agency for Toxic Substances and Disease Registry (ATSDR) 
(July 18, 1990). 

2. 	 ATSDR Record of Activity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (December 3. 1991). 
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3.9 Health Assessments (continued) 

3. 	 ATSDR Record ofActivity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (March 15, 1993). 

4. 	 ATSDR Record of Activity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (April 1, 1993). 

5. 	 ATSDR Record ofActivity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (April 13, 1993). 

6. 	 ATSDR Record ofActivity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (June 9, 1993). 

7. 	 ATSDR Record ofActivity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (September 27, 1993). 

8. 	 ATSDR Record ofActivity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (December 7, 1993). 

9. 	 ATSDR Record ofActivity, U.S. Public Health Service Agency for Toxic 
Substances and Disease Registry (November 1, 1994). 

4.0 Feasibility Study (FS) 

4.1 	 Correspondence 

1. 	 Letter from David E. Chopy, Rhode Island Department ofEnvironmental 
Management to Jon R Schock, Town of South Kingstown (July 15, 1993). 
Concerning approval to use site as a shooting range. 

2. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David 1. Newton, EPA 
Region I (April 10, 1994). Concerning estimate for modeling of ambient air risk 
to residential receptors. 

3. 	 Letter from David 1. Newton, EPA Region I to Deborah M. Simone, Metcalf & 
Eddy (May 9, 1994). Concerning consideration for complying with substantive 
requirements ofa RlPDES permit for discharges to the Saugatucket River; Rose 
Hill Regional Landfill feasibility study with attached: 
A. 	 Questions and Comments Concerning Discharge Options 
B. 	 Letter from Paul W. Guglielmino, RIDEM to Allen Snow, Environmental 

and SafetyDesigns,lnc. (August 6, 1993). Concerning Stamina Mills 
Superfund Site and Order of Approval for Quarterly well monitoring. 

C. 	 Letter from Angelo S. Liberti, RIDEM to Allen Snow, Environmental and 
Safety Designs, Inc. (May 21, 1993). Concerning Stamina Mills Superfund 
Site and RlPDES Application Requirements with enclosure. 

D. 	 .Letter from Angelo S. Liberti. RIDEM to Neil Handler, EPA Region I 
(April 8, 1994). Concerning discharge limitations for the Davis .Liquid 
Waste Site with enclosure. 

4. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David 1. Newton, EPA 
Region I (June 10, 1994). Concerning Metcalf & Eddy's response to EPA's 
letter ofMay 9, 1994 - Considerations for complying with substantive 
requirements ofa RlPDES pennit for discharges to the Saugatucket River, with 
attached EPA questions ~d comments concerning discharge options. 
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4.1 Correspondence (continued) 

5. 	 Letter from Mark M. Dennen, Rhode Island, Department ofEnvironmental 
Management to David Newton, EPA Region I (August 4, 1994). Concerning 
Saugatucket River discharge limits with attached: 
A. 	 State ofRhode Island and Providence Plantations Inter-Office 

Memorandum from Mark M. Dennen, Division of Site Remediation to Chris 
Feeney, Division of Water Resources, (August 3, 1994). Concerning 
Saugatucket River discharge limitations for Rose Hill Regional Landfill. 

B. 	 Charts: "Calculation ofFreshwater Aquatic Life Discharge Limitations. II 
C. 	 Chart: "Calculations for Human Health Criteria" (July 21, 1994). 
D. 	 Map ofNorth Kingstown area: "Drainage Area for the Saugatucket River." 

6. 	 Memorandum from David 1. Newton, EPA Region I to Wayne Westbrook, PES, 
(March 2, 1995). Concerning data pull to support RTP review with attached: 
A. 	 "Ambient Air Data and Model Infonnation" 
B. 	 Metcalf& Eddy memo (March 2,1995). 

7. 	 Memorandum from David Newton, EPA Region I to D. Boynton, EPA Region I 
(April 25, 1995). Concerning new developments re: Rose Hill Air Monitoring. 

8. 	 Memorandum from Sean Czarniecki, Metcalf & Eddy to Deb Simone (May 1, 
1995). Concerning Rose Hill Air Modeling. 

9. 	 Letter from Deborah Simone, Metcalf & Eddy to David J. Newton, EPA Region 
I enclosing the minutes ofthe February 27, 1996 meeting held at RIDEM 
(March 22, 1996). 

10. 	 Letter from Greg S. Fine,RIDEM to Richard C. Boynton, EPA Region I (April 
4, 1996). Concerning potential remedial responses for the site. 

11. 	 Letter from Deborah Simone, Metcalf & Eddy to David J. Newton, EPA Region 
I with attached Landfill Mining Memorandum (July 2,1996). 

12. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David J. Newton, EPA 
Region I enclosing minutes for the Second Inter-agency Planning Session held 
July 10, 1996. (July 17, 1996). 

13. 	 Letter fromDeborah Simone, Metcalf & Eddy to David J. Newton, EPA Region 
I with attached Final Landfill Mining Memorandum (July 19, 1996). 

14. 	 Letter from Deborah Simone, Metcalf & Ed4y to David J. Newton, EPA Region 
I, with attached minutes from the August 8, 1996 meeting (August 19, 1996). 

15. 	 Lett~r from Richard C. Boynton, EPA Region I to Warren Angell, RIDEM 

concerning further discussions ofLandfill Mining (December 9, 1996). 


16. 	 Letter from Warren S. Angell, RlDEM to Richard C. Boynton, EPA Region I 

concerning issues related to the Feasibility Study, with attached specific 

comments (December 16, 1996). 


17. 	 Letter from Richard C. Boynton, EPA Region I to Warren Angell, RIDEM 
responding to comments on the Draft Feasibility Study and issues that the Office 
ofWaste Management would like to have addressed (January 14, 1997). 

18. 	 Memorandum from D. Simone, Metcalf & Eddy to D. Newton, EPA Region I 

containing minutes ofJuly I, 1997 meeting on the approach to be taken in 

preparing the Revised Draft Final Feasibility Study (July 8, 1997). 
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4. 1 Correspondence (continued) 

19. 	 Letter from Warren S. Angell II, RIDEM to David Newton, EPA Region I 
(September 2, 1997). Concerning RIDEMs comments on the Technical 
Screening Options Technical Memorandum. 

20. 	 Letter from Deborah Simone, Metcalf & Eddy to David 1. Newton, EPA Region 
I, with attached minutes of the September 3, 1997 Feasibility Study Progress 
Meeting (September 17, 1997). 

21. 	 Memorandum from Dennis P. Gagne, EPA Region I to OSRR (Office of Site 
Remediation and Restoration) (September 30, 1997). Concerning alternative cap 
design guidance for unlined. hazardous waste landfills in the EPA Region I., with 
attaclunent: 
A. 	 "The Design ofDrainage Systems Over Geosynthetically Lined Slopes", 

Geosynthetic Research Institute, Drexell University (June 17, 1997). 
22. 	 Memorandum from S. Czamiecki, Metcalf & Eddy to D. Simone, Metcalf & 

Eddy (October 21, 1997). Concerning comparison ofRose Hill FS cap design 
with EPA Region I alternative cap design. 

23. 	 Letter from Richard C. Boynton, EPA Region 1 tp Stephen A. Alfred, Town 
Manager, South Kingstown, Rhode Island concerning the completion of the 
Feasibility Study for the Rose Hill Regional Landfill (December 1, 1998). 

24. 	 Letter from Jon R Schock, Town of South Kingstown to David J. Newton, EPA 
Region I with attached meeting agenda for the January 13, 1999 meeting 
(January 8, 1999). 

4.4 Interim Deliverables 

1. 	 Memorandum from David J. Newton, EPA Region I to Dennis Huebner EPA 
Region I (July 17, 1995). Concerning distribution of additional ambient air 
modeling data with attached: 
A. 	 RI Risk Tables 
B. 	 Air Dispersion Model Results 

4.6 Feasibility Study (FS) Reports 

1. 	 "Feasibility Study [Task 9] Technical Memorandum", Section 1, 2, and 3, 
Metcalf& Eddy (May 1993). Attached to letter from Deborah M. Simone, 
Metcalf & Eddy to David 1. Newton, EPA Region I (May 14, 1993). 

2. 	 "Technical Screening Options Technical Memorandum", Metcalf & Eddy, (June 
1997). 

Records cited in entry number 3 may be reviewed, by appointment only at the EPA Region 
IOSRR Records Center in Boston, Massachusetts. 

3. 	 ''Feasibility Study Revised Draft Final Report", Volumes 1 - 3, Metcalf & Eddy, 
(November 1997). 
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4.6 Feasibility Study (FS) Reports (correspondence) 

4. 	 Cross-reference: Memorandum from David J, Newton, EPA Region I to 
Kenneth Finkelstein, NOAA (December 9, 1997). Concerning response to 
NOAA comments (attached) on revised draft feasibility study./Filed and cited 
as number 4 in break 16.1}. 

5. 	 Feasibility Study Final Report, Volumes 1 - 3, Metcalf & Eddy, (November 
1998). 

4.9 Proposed Plan 

1. 	 Proposed Plan for the Rose Hill Regional Landfill Superfund Site (January 
1999). 

9.0 State Coordination 

9. 1 Correspondence 

1. 	 Letter from Richard C. Boynton, EPA Region I to Daniel Varian, RI Department 
ofAdministration (June 13, 1991). Concerning initiation of intergovernmental 
review and commencement of fund-lead RIlFS. 

2. 	 Letter from David J. Newton, EPA Region I to Kevin Nelson, RI Division of 
Planning (July 23, 1991). Concerning intergovernmental review with attached 
"Executive Order 12372", April 8, 1993. 

3. 	 Letter from Daniel W. Varian, RI Department of Administration to David 
Newton, EPA Region I (August 13, 1991). Concerning the State Process 
Recommendation for the Intergovernmental Review 

4. 	 Letter from Terrence Gray, RI Department ofEnvironmental Management to 
Richard Boynton, EPA Region I (March 20, 1995). Concerning March 15th 
discussion with municipal officials from the Towns ofNarragansett and South 
Kingstown and request for releasing the draft ofFeasibility Study (FS) to the 
two towns. 

5. 	 Letter from Richard C. Boynton, EPA Region I to Terrence Gray, RI 
Department ofEnvironmental Management (March 28, 1995). Concerning Rose 
Hill Regional Landfill, Superfund Site. 

6. 	 Letter from Mark M. Dennen, RIDEM to Jon Schock, South Kingstown Town 
Hall (April 11, 1995). Concerning availability of fill from Deer Island Project in 
Boston. 

i. 	 Letter from David J. Newton, EPA Region I to Mark Dennen, RIDEM 
(February 26, 1996). Concerning response to request for data files. 

8. 	 Letter from David J. Newton, EPA Region I to Gregory Fine, RIDEM (March 
II, 1996). Concerning transmittal of"Draft Groundwater Use and Value 
Guidance". 

9. 	 Letter from David J. Newton, EPA Region I to Mark Dennen, RIDEM 
requesting a written response from RIDEM on EPA's modified approach to 
cleanup (March 14, 1996). 
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9. 1 Correspondence (continued) 

10. 	 Letter from Mark M. Dennen, R1DEM to David Newton, EPA Region I 
concerning Groundwater Use and Value Determination regarding Rose Hill 
Regional Landfill (December 19, 1996). 

11. 	 Letter from Peter M. Zuk, Massachusetts Highway Department to Stephen A. 
Alfred, Town of South Kingstown concerning the availability of clay for capping 
landfills (January 8, 1997). 

12. 	 Letter from Warren S. Angell II, R1DEM to Richard Boynton, EPA Region I 
(February 4, 1997). Concerning the potential availability ofclay and excavated 
fill from the Central Arteryrrunnel Project from the Massachusetts Highway 
Dept. During the next five years. 

13. 	 Letter from David 1. Newton, EPA Region I to Warren Angell, R1DEM 
concerning EPAs comments on documents sent by R1DEM (February 24, 1997). 

10.0 Enforcement 

10.1 Correspondence 

1. 	 Letter from Linda M. Murphy, EPA Region I to Stephen A. Alfred, Town of South 
Kingstown extending an invitation to meeting (April 3, 1997). 

10.2 Department of Justice (DOJ) Referral Documents 

1. 	 Memorandum from Michael R. Deland, EPA Region I to Donald A. Carr, U.S. 
DOJ (March 3, 1989). Concerning Bankruptcy Referral: Coated Sales, Inc., et 
al. With attached: 
A Proofof Claim of the united States on Behalfof the USEP A (U. S. 

Bankruptcy Court Southern District ofNew York). No signature or date. 
B. 	 Rhode Island Department ofHealth chemical results for the South 

Kingstown landfill. 
C. 	 Letter from Richard W. Curtis, Peacedale Processing Co., Inc., to EPA 

Region I (June 2, 1981). Concerning notification ofdisposal ofwaste 
laminating adhesive containing trichloroethylene at the Rose Hill Landfill. 

D. 	 Field Investigation Report from John P. Leo, Department ofEnvironmental 
Management (September 19, 1979). Concerning samples ofwaste collected 
at the Rose Hill Landfill disposed ofby Peacedale Processing Co., Inc., with 
attached photographs of samples, and handwritten notes. 

E. 	 Industrial listings for Peacedale Processing Co., Inc. and Coated Sales, Inc. 
F. 	 "Site inspection Report for Kenyon Piece Landfill, Charlestown, Rhode 

Island," Environmental Science Services (November 19, 1987). 
G. 	 Dun & Bradstreet Report for Coated Sales, Inc., and subsidiary Kenyon 

Piece Dye Works, Inc. (February 6, 1989). 
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10.2 	 Department of Justice (DOJ) Referral Documents (continued) 

1. 	 Memorandum from Michael R. Deland, EPA Region I to Donald A. Carr, U. S. 
DOJ (March 3, 1989). Concerning Bankruptcy Referral: Coated Sales, Inc., et 
al. With attached: 
H. 	 Notice ofBankruptcy Proof of Claim filing date and forms from Cornelius 

Blackshear, United States Bankruptcy Court, Southern District ofNew 
York to Francisco Leal, EPA Region I (January 11, 1989). 

2. 	 Federal Register Vol. 59, No. 124 (June 29, 1994). Concerning notice of 
lodging of stipulation pursuant to CERCLA in regards to Coated Sales, Inc. et 
al. 

10.5 	 Negotiation with Multiple PRPs 

1. Master ofLetter from Richard C. Boynton, EPA Region I to addresses (June 7, 
1989). Concerning notification ofmeeting on June 19, 1989, with attached: 
A. 	 Meeting Agenda 
B. 	 Address List 
C. 	 Registration Form 

2. 	 Transmittal for Information to attendees of the June 19, 1989 PRP meeting 
consisting of the following: 
A. 	 Record ofAttendance 
B. 	 Opening statement by Richard C. Boynton, Chief, Rhode Island Superfund 

Section, EPA Region I. 
. C. Statements by David J. Newton, Project Manager, EPA Region I on history 

of the site and the planned RIfFS. 
D. 	 Statement by Richard C. Boynton, EPA Region I on "Government 

Oversight ofa Private Party Remedial Investigation and Feasibility Study." 
E. 	 Statement by Elissa Tonkin, EPA Region I Office ofRegional Counsel. 

3. 	 Records ofattendance, Rose Hill Landfill PRP meeting, June 19, 1989. 
(Amended as of 12107/89 to reflect corrections). Attached are 5 completed 
registration forms. 

4. 	 Special Notice Package Containing the following: 
A. 	 Letter from Merrill S. Hohman, EPA Region I to the following addresses 

(June 13, 1990): 
1. 	 David 1. Brask 
2. 	 President, Coated Sales, Inc. and Lester M. Kirshenbaum, Esq., 

Levin & Weintraub & Crames. 
3. 	 Edward L. & Pearl F. Frisella 
4. 	 President, Kenyon Industries, Inc. and Lester M. Kirshenbaum, 

Esq., Levin & Weintraub & Crames 
5. 	 Vincent Izzo, Town Manager, Town ofNarragansett 
6. 	 Richard W. Curtis, President, Peacedale Processing Co., Inc. 
7. 	 Stephen A Alfred, Town Manager, Town of South Kingstown 
8. 	 J~ffrey Jeep, Waste Systems, Inc. 

B. 	 PRP address list 
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10.5 Negotiation with Multiple PRPs (continued) 

5. 	 Letter from David J. Newton, EPA Region I to Mark M. Dennen, RIDEM (June 
13, 1990). Concerning transmittal of Special Notice Package, Rose Hill regional 
Landfill. 

6. 	 Meeting ofPRPs under Special Notice Moratorium - Agenda and Record of 
Attendance (July 13, 1990). 

7. 	 Letter from Mark A Lowe to Jo Ann Shotwell, Gadsby & Hannah (Attorney for 
Rose Hill PRP Group) (July 27, 1990). Concerning attached cost summary. 

8. 	 Letter from Jo Ann Shotwell, Gadsby & Hannah (Attorney for Rose Hill PRP 
Group) to David 1. Newton, EPA Region I (August 16, 1990). Concerning 
naming the University ofRhode Island and the State ofRhode Island as 
additional PRPs with attached: 
A Letter from John S. Quinn Jr., Rhode Island Department of Health to John 

E. DiPretoro, Town of South Kingstown (January 8, 1970). 
B. 	 Letter from John S. Quinn, Jr., Rhode Island Department ofEnvirorunental 

Management to Marguerita C. Hindle, Kenyon Piece Dyeworks, Inc. 
(December 6, 1979). 

C. 	 Letter from Paul M. DePace, University ofRhode Island to Stephen A 
Alfred, Town of South Kingstown (October 10, 1980). 

D. 	 Agreement between the University ofRhode Island and the Town of South 
Kingstown (November 19, 1981). 

9. 	 Letter from Jennifer W. Catlin, Kirkpatrick and Lockhart (Attorney for Rose Hill 
PRP Group) to David 1. Newton, EPA Region I (August 20, 1990). Concerning 
PRP Group's Good Faith Offer to perfonn RI/FS with attached: 
A Draft Appendix I to the Administrative Order: Statement ofWork for the 

RIfFS, modified by the Rose Hill Landfill PRP Group 
B. 	 Draft Administrative Order by Consent 
C. 	 Draft Administrative Agreement 

10. 	 Letter from Mark A. Lowe, EPA Region I to David M. Jones, Kirkpatrick & 
Lockhart (Attorney for Rose Hill PRP Group P (August 24, 1990). Concerning 
EPA's rejection ofthe PRP's Good Faith Offer. 

1 L 	 Letter from David M. Jones, Kirkpatrick & Lockhart (Attorney for Rose Hill 
PRP Group) to Merrill S. Hohman, EPA Region I (August 31, 1990). 
Concerning request for meeting to discuss PRP's Good Faith Offer. 

12. 	 Letter from Merrill S. Hohman, EPA Region I to David M. Jones, Kirkpatrick & 
Lockhart (Attorney for Rose Hill PRP Group) (September 6, 1990). Concerning 
EPA's decision not to meet with the PRPs. 

13. 	 Letter from James W. Fester, RIDEM to Merrill S. Hohman, EPA Region I 

(September 10, 1990). Concerning a request for a meeting of the PRP Group 

and EPA. 


14. 	 Letters from Mark A. McSally, Taft & McSally, to Julie A. Belaga, EPA Region 
I (September 13, 1990). Concerning request for intervention in the staff's 
decision to terminate negotiations with the PRP group. 
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10.5 Negotiation with Multiple PRPs (continued) 

15. 	 Letter from David M. Jones, Kirkpatrick & Lockhart (Attorney for Rose Hill 
PRP Group) to Merrill S. Hohman, EPA Region I (September 14, 1990). 
Concerning execution ofadministrative order similar to Shpack Landfill site. 

16. 	 Letter from Mark A. Lowe, EPA Region I to Mark A. McSally, Taft & McSally 
(Attorney for Rose Hill PRP Group) (October 17, 1990). Concerning EPA's 
decision not to have the PRP Group conduct the remedial investigation. 

17. 	 Letter from Merrill S. Hohman, EPA Region I to James W. Fester, RIDEM 
(October 31, 1990). Concerning EPA's decision not to have the PRP Group 
conduct the remedial investigation. 

18. 	 Letter from Thomas D. Getz, RI Division of Air and Hazardous Materials, to 
Merrill Hohman, EPA Region I (January 10, 1991). Concerning disappointment 
in termination of negotiations with the PRP Group, and the State's share of 
costs for the Remedial Investigation and Feasibility Study (RIfFS). 

19. 	 Letter from Merrill S. Hohman, EPA Region I, to Thomas F. Getz, RIDEM 
(February 14, 1991). Concerning RIlFS financing. 

10.6 PRP-Specific Negotiations 

1. 	 Registration fonn ofEdward L. Frisella, for PRP meeting (June 19, 1989). 
2. 	 Letter from Mark A. McSally, Taft & McSally to David J. Newton, EPA Region 

I (July 2, 1990). Concerning July 13, 1990 meeting with attached: 
A. 	 Telecopier request from David 1. Newton, EPA Region I to Mark Lowe, 

EPA Region I (July 12, 1990). 
3. 	 Letter from 10 Ann Shotwell, Gadsby & Hannah (Attorney for the Town of 

South Kingstown) to David 1. Newton and Mark A. Lowe, EPA Region I (July 
19, 1990). Concerning mixed funding arrangements for remedial actions and 
other matters related to negotiations. 

4. 	 Letter from Mark A Lowe, EPA Region Jto 10 Ann Shotwell, Gadsby & 
Hannah (Attorney for the Town of South Kingstown) (August 6, 1990). 
Concerning the issues ofmixed funding for remedial action at the site and 
responses to other requests. 

Documents cited as entry numbers 5 through 11 below are filed and cited as entry 
number 8 through 15 in the February 5, 1993 Removal Action Administrative 
Record 

5. 	 Letter from Edward 1. Conley, EPA Region I to David 1. Brask, fonner 
President ofGoditt & Boyer, Inc. (November4, 1992). Concerning Notice of 
Removal Activity, Notice ofLiability, and Invitation to Perfonn or Finance 
Proposed Activities. 

6. 	 Letter from Edward 1. Conley, EPA Region I to Mr. & Mrs. Edward Frisella, Sr. 
(November 4, 1992). Concerning Notice ofRemoval Activity, Notice of 
Liability, and Invitation to Perfonn or Finance Proposed Activities. 

29 




10.6 PRP-Specific Negotiations (continued) 

7. 	 Letter from Edward J. Conley, EPA Region I to Lester M. Kirschenbaum, Esq., 
Levin & Weintraub & Crames, Attorney for Coated Sales, Inc. (November 4, 
1992). Concerning Notice ofRemoval Activity, Notice ofLiability, and 
Invitation to Perform or Finance Proposed Activities. 

8. 	 Letter from Edward J. Conley, EPA Region I to Lester M. Kirschenbaum, Esq., 
Levin & Weintraub & Crames, Attorney for Kenyon Industries, Inc. (November 
4, 1992). Concerning Notice ofRemoval Activity, Notice ofLiability, and 
Invitation to Perform or Finance Proposed Activities. 

9. 	 Letter from Edward J. Conley, EPA Region I to Vincent Izzo, Town of 
Narragansett (November 4, 1992). Concerning Notice ofRemoval Activity, 
Notice of Liability, and Invitation to Perform or Finance Proposed Activities. 

10. 	 Letter from Edward 1. Conley, EPA Region I to Richard W. Curtis, Peacedale 
Processing Co., Inc. (November 4, 1992). Concerning Notice ofRemoval 
Activity, Notice ofLiability, and Invitation to Perform or Finance Proposed 
Activities. 

11. 	 Letter from Edward J. Conley, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (November 4, 1992). Concerning Notice ofRemoval 
Activity, Notice ofLiability, and Invitation to Perform or Finance Proposed 
Activities. 

12. 	 Letter from Edward J. Conley, EPA Region I to Jeffrey Jeep, Waste 
Management ofNorth America (November 4, 1992). Concerning Notice of 
Removal Activity, Notice ofLiability, and Invitation to Perform or Finance 
Proposed Activities. 

13. 	 Letter from James V. Aukerman, Kenyon and Aukerman to Mark A. Lowe, EPA 
Region I (November 19, 1992). Concerning Frances Frisella's desire to 
participate in negotiations to resolve liability. 

14. 	 Letter from Jeffrey D. Jeep, Waste Management ofNorth America, Inc. to Mark 
Lowe, EPA Region I (November 23, 1992) declining EPA's invitation to 
perform or finance the proposed removal activity. 

10.7 EPA Administrative Orders 

1. 	 Letter from Richard C. Boynton, EPA Region I to Edward Frisella, Sr. and Pearl 
F. Frisella, (August 21, 1991). Concerning issuance ofAdministrative Order for 
Property Access, attached. 

2. 	 Letter from Edward L. Frisella to Mark A. Lowe, EPA Region I (~gust 22, 
1991). Concerning request for a conference. 

3. 	 Letter from Mark A. Lowe, EPA Region I toRobert B. Gates, Gardner, Sawyer, 
Gates & Sloan (August 29, 1991). Concerning confirmation of September 4, 
1991 conference. 
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10.7 EP A Administrative Orders (continued) 

4. 	 Memorandum from Robert B. Gates, Gardner, Sawyer, Gates, Sloan & 
Engustian, to Mark A. Lowe, EPA Region 1 (September 6, 1991). Concerning 
the use ofEdward Frisella's property with attached: 
A. 	 Statement ofEdward Frisella's financial burden by Richard V. Frisella, 

Peacedale Shooting Preserve (Undated). 
5. 	 Letter from Mark A. Lowe, EPA Region 1 to Robert B. Gates, Gardner, Sawyer, 

Gates, Sloan & Engustian (September 20, 1991). Concerning request for 
additional information required for an amendment to the Administrative Order, 
Docket #1-91-1.103. 

6. 	 Letter from Robert B. Gates, Gardner, Sawyer, Gates, Sloan & Engustian to 
Mark A. Lowe, EPA Region 1 (September 26, 1991). Concerning Administrative 
Order for Property Access, with attached: 
A. 	 Letter from Richard Frisella to Robert Gates, Gardner, Sawyer, et al., 

(Undated). Concerning description of the 10 acre field and the training of 
dogs. 

B. 	 News clipping, "Fall field trial beckons at Peace Dale Preserve," 

Providence Journal (September 1, 1991). 


7. 	 Letter from Mark A. Lowe, EPA Region 1 to Robert B. Gates, Gardner, Sawyer, 
et a1., (November 20, 1991). Concerning request for amendment to the 
Administrative Order for Property Access. 

8. 	 Letter from Mark A. Lowe, EPA Region 1 to Robert B. Gates, Gardner, Sawyer, 
et a1., (December 23, 1991). Concerning required response to EPA's proposal 
prior to amendment to the Administrative Order. 

9. 	 Letter from Robert B. Gates, Gardner, Sawyer, et al., to Mark A. Lowe, EPA 
Region 1 (December 24, 1991). Concerning agreement with the proposed 
amendment to the Administrative Order. 

10. 	 Letter from Robert B. Gates, Gardner, Sawyer, et al., to Mark A. Lowe, EPA 
Region I (March 2, 1992). Concerning EPA's violation ofAdministrative Order 
for Property Access. 

11. 	 Letter from Mark A. Lowe, EPA Region I to Robert B. Gates, Gardner, Sawyer, 
et al., (March 23, 1992). Concerning Mr. Frisella's violations ofAdministrative 
Order for Property Access and EPA's agreement to contact Mr. Frisella for a 
key to the second lock. 

12. 	 Letter from Richard C. Boynton, EPA Region I to Edward L. Frisella, Sr. and 

Pearl F. Frisella (March 27, 1992). Concerning the attached First Amended 

Administrative Order for Property Access. 


13. 	 Letter from David McIntyre, EPA Region I to Stephen A. Alfred, Town of 

South Kingstown and Scott A. Hancock, Town ofNarragansett (March 3, 

1993). Concerning an invitation for comments to the attached Draft unilateral 

Administrative Order for Action at the Rose Hill Landfill Superfund Site. 


14. 	 Letter from Jo Ann Shotwell, Gadsby & Hannah, Attorney for Town of South 

Kingstown to Mark A. Lowe, EPA Region I (March 12, 1993). Concerning 

comments to the Draft Unilateral Administrative Order for Action at the Rose 

Hill Landfill Superfund Site. 
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10.7 EPA Administrative Orders (continued) 

IS. 	 Letter from Mark A. McSally, Kelly, Kelleher, Reilly & Simpson, Attorney for 
the Town ofNarragansett to Mark Lowe, Esq., EPA Region I (March IS, 
1993). Concerning comments on the Draft Unilateral Administrative Order. 

16. 	 Letter from Jo Ann Shotwell, Gadsby & Hannah, Attorney for Town of South 
Kingstown to Mark A. Lowe, EPA Region I (March 22, 1993). Concerning 
proposed alternative language for the Draft Unilateral Administrative Order. 

17. 	 Letter from Mark A. Lowe, EPA Region I to JoAnn Shotwell, Gadsby & 
Hannah, Attorney for Town of South Kingstown (March 2S, 1993). Concerning 
EPA's response to comments on the Draft Unilateral Administrative Order. 

18. 	 Letter from David McIntyre, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown and Scott A. Hancock, Town ofNarragansett (March 26, 
1993). With attached Final Unilateral Administrative Order (RCRA Docket No. 
1-93-IOSS). 

19. 	 Letter from Dean Tagliaferro, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (April 6, 1993). Concerning the Status ofAdministrative 
Order RCRA Docket No. 1-93-10SS. 

20. 	 Temporary Easement and Restriction Agreement between Louis R Houston & 
Associates, Inc. and the Town of South Kingstown, Rhode Island executed on 
April 26, 1993 

10.9 Pleadings 

1. 	 Amended Judgment, Alexander J Dimeo and Neida Ogden Dimeo vs. Town of 
South Kingstown, Superior Court State ofRhode Island, Civil Action No. 66
248 (April 3, 1978) 

11.0 Potentially Responsible Party (PRP) 

1fs Site Level - General Correspondence 

1. 	 Master Letter: Notice ofPotential Liability and Request for Information from 
Merrill S. Holunan, EPA Region I to Addressees (April 6, 1989) with attached: 
A Instructions. 
B. List of potentially responsible parties receiving notice of liability. 

2. 	 Master Information Request Letter from Merrill S. Hohman, EPA Region I to 
Addressees (April 17, 1989) with attached: 
A List of recipients. 
·B. Instructions. 

3. 	 Cross Reference: Letter from David 1. Lang, Ground Water Consultants, Inc. to 
David Newton, EPA Region I requesting a more active involvement in future 
activities at the site (October 20, 1992). [Filed and cited as entry number 14 in 
break 3.1 Co"espondencej 
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11.6 Site Level - Evidence - Government Agency Documents 

Rhode Island Department ofHealth 

1. 	 Memorandum from Robert B. Russ, Rhode Island Water Resources Board to 
John S. Quinn Jr., Rhode Island Department ofHealth (October 15, 1974). 
Concerning evaluation of proposed landfill with attached site description. 

2. 	 Memorandum from John S. Quinn Jr., Rhode Island Department ofHealth to 
Carleton A. Maine, Rhode Island Department of Health (January 27, 1976). 
Concerning transmittal of attached comments by Frank B. Stevenson, Rhode 
Island Department ofHealth on the "Investigation of Ground Water at Landfill, 
Rose Hill Road," by William E. Kelly for the Town of South Kingstown.IDr. 
Kelly's report is filed and cited as entry number 6 in 17. 8 State and Local 
Technical Records). 

3. 	 Memorandum from Robert B. Russ, Rhode Island Water Resources Board to 
Frank B. Stevenson, Rhode Island Department ofHealth (March 3, 1976) with 
attached maps. Concerning description of soil at proposed landfill. 

4. 	 Letter from John S. Quinn Jr., Rhode Island Department ofHealth to Kenneth T. 
Perez and Gerald G. Pesch, South County Association for Resources (SCAR) 
(April 18, 1977). Concerning statements about proposed landfill. 

5. 	 Letter from Frank B. Stevenson, Rhode Island Department ofHealth, to Alfred 
J. Curnow, Town of South Kingstown (June 21, 1977), concerning comments on 
"Design and Development of Sanitary Landfill Operation, Town of South 
Kingstown, Rhode Island." 

6. 	 Memorandum from Robert B. Russ, Rhode Island Water Resources Board to 
Frank B. Stevenson, Rhode Island Department ofHealth (July 7, 1977). 
Concerning drainage information on new landfill. 

7. 	 Letter from Frank L. Hinckley Jr., Hinckley & Spangler (Attorney for Louis R 
Houston and Leo G. Boisclair) to Rhode Island Department ofHealth. 
Concerning opposition to the site being used as a landfill. 

8. 	 Memorandum from Stephen Majkut, Rhode Island Department ofEnvironmental 
Management to File (October 15, 1979) with attached maps. Concerning water 
samples taken from the site. 

9. 	 Memorandum from James W. Fester, Rhode Island'Department of 
Environmental Management to John S. Quinn Jr., Rhode Island Department of 
Environmental Management (April 29, 1980). Concerning attached results of 
water samples collected from the site. 

10. 	 Memorandum from John P. Leo, Rhode Island Department ofEnvironmental 
Management to File (November 26, 1982). Concerning neutralization ofacid 
barrel at the site. 

11. 	 Landfill Field Inspection Report, Rhode Island Department ofEnvironmental 
Management (February 24, 1983). 
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11.6 Site Level- Evidence - Government Agency Documents (continued) 

12. 	 Letter from David P. Evangelista, Lee Pare & Associates, Inc. to Frank 
Stevenson, RIDEM (March 7, 1983). Concerning solid waste transfer station 
with attached: 
A. 	 "Warranty Deed" Edward L. Frisella and Town of South Kingstown 

(September 14, 1982) 
B. 	 Minutes of meeting 

13. 	 Landfill Field Inspection Report, Rhode Island Department ofEnvironmental 
Management (April 25, 1983). 

14. 	 Memorandum from Peter M. Janaros, Rhode Island Department of 
Environmental Management to Frank B. Stevenson, Rhode Island Department of 
Environmental Management (September 17, 1984). Concerning potential 
groundwater pollution with attached memorandum from Mr. Stevenson, to R 
Daniel Prentiss, Rhode Island Department ofEnvironmental Management dated 
November 1, 1979. 

15. 	 Memorandum from Alicia M. Good, RIDEM to Thomas D. Getz, RIDEM 
(August 27, 1985). Concerning South Kingstown Regional Landfill Closure 

16. 	 Transfer Station Field Inspection Report (Reinspection), Rhode Island 

Department ofEnvironmental Management (February 25, 1987). 


17. 	 Transfer Station Field Inspection Report, Rhode Island Department of 

Environmental Management (March 16, 1987). 


18. 	 Field Investigation Report, Rhode Island Department ofEnvironmental 

Management (September 16, 1987). 


19. 	 Memorandum from Christopher M. Campbell, Rhode Island Department of 
Environmental Management to Jeffrey Crawford, Rhode Island Department of 
Environmental Management (October 23, 1987). Concerning results ofwater 
samples taken at the site. 

20. 	 Field Investigation Report, Rhode Island Department ofEnvironmental 

Management (November 17, 1987). 


21. 	 Complaint Report, Rhode Island Department ofEnvironmental Management, 
received from Neida Dimeo (April 12, 1988). Concerning dying trees and 
request for soil sampling. 

22. 	 Telephone Discussion Record between George Briggs, resident of South 
Kingstown, and Mark M. Dennen, RIDEM (February 26, 1992). 

11.9 PRP-Specific Documents 

Brask, David J. 

1. 	 Letter from Merrill S. Hohman, EPA Region 1. to David J. Brask, (formerly of 
Goditt & Boyer) (June 9, 1989). Concerning Notice ofPotential Liability and 
Request for Information for the Rose Hill Landfill. 

2. 	 Letter from James J. Coogan, Coogan, Bennett, et al., Attorney for David J. 
Brask to David 1. Newton, EPA Region I (July 13, 1989). Concerning 
responses to Notice Letter and Request for Information. 
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11.9 PRP-Specific Documents (continued) 

Frisella, Edward L. 

3. 	 Letter from Alfred 1. Curnow, Town ofWakefield to Joseph E. Cannon, M.D. 
Rhode Island Department ofHealth (July 30, 1976). Concerning variance 
request with attached Town Council, Town of South Kingstown Land Rental 
Agreement, June 28, 1976. 

4. 	 Memorandum from Stephen A. Alfred, Town of South Kingstown to Robert B. 
Gates, Gardner, Sawyer, Gates & Sloan (Attorney for Town of South 
Kingstown) (October 9, 1981). Concerning the amended judgment in the Dimeo 
case and lease agreement between the Town and Edward L. Frisella. 

5. 	 Memorandum from Robert B. Gates, Gardner, Sawyer, Gates & Sloan (Attorney 
for Town of South Kingstown) to Stephen A. Alfred, Town of South Kingstown 
(October 14, 1981). Concerning comments on the amended judgment in the 
Dimeo case and lease agreement between the Town and Edward L. Frisella. 

6. 	 Memorandum from Robert B. Gates, Gardner, Sawyer, Gates & Sloan 
(Attorney for Town of South Kingstown) to Stephen A. Alfred, Town of South 
Kingstown (July 1, 1982). Concerning comments on the amended judgment in 
the Dimeo case and lease agreement between the Town and Edward L. Frisella. 

7. 	 Letter from Robert B. Gates, Gardner, Sawyer, Gates & Sloan (Attorney for 
Town of South Kingstown) to Knight Edwards, Edwards & Angell (August 10, 
1982). Concerning real estate sales agreement with Edward L. Frisella with 
attached payment schedule. 

8. 	 Letter from Stephen A. Alfred, Town of South Kingstown to Edward L. Frisella 
(December 16, 1983). Concerning leased land and landfill closeout. 

9. 	 Letter from Thomas D. Getz, RIDEM to Edward L. Frisella, Sr. (February 1, 
1988). Concerning announcement of potential hazardous waste sites. 

10. 	 Letter from Edward and Pearl Frisella to David 1. Newton, EPA Region I (June 
21, 1990). Concerning acknowledgment of receipt of notice letter. 

Frisella, John 

11. 	 Memorandum from Alfred 1. Curnow~ Town of South Kingstown to Stephen A. 
Alfred, Town of South Kingstown (September 1, 1983). Concerning the 
relocation ofJohn Frisella's well. 

Goditt & Boyer, Inc. 

12. 	 .Letter from JeflTeyD. Jeep, Waste Management ofNorth America, Inc. to David 
1. Newton, EPA Region I (May 9, 1989). Concerning response to Notice of 
Potential Liability and Request for Information regarding the landfill. 
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11.9 PRP-Specific Documents (continued) 

Kenyon/Coated Sales, Inc. 

Other Bankruptcy Referral, and associated documents submitted to U.S. 
Department Justice are filed and cited in 10.2: Department ofJustice (DOJ) 
Referral Documents 

13. 	 Letter from Annemargaret Connolly, Weil, Gotshal & Manges to David 1. 
Newton, EPA Region I (June 28, 1989). Concerning contact person for Coated 
Sales Corporation. 

14. 	 Letter from Ralph M. Mellom, Ogletree, Deakins, et al. to David 1. Newton, 
EPA Region I (June 29, 1989). Concerning representation ofKenyon Industries, 
Inc. and Coated Sales, Inc. and discussion relative to bankruptcy. 

15. 	 Letter from Mark A. Lowe, EPA Region I to Eric Nelson, U.S. Attorney's 
Office, New York (May 24, 1990). Concerning Special Notice Letter to Coated 
Sales, Inc. and related entities. 

16. 	 Letter from Roger S. Hayes, DOJ to Mark Lowe, EPA Region I (AprilS, 1993) 
containing materials received from debtors relating to their contention that they 
are not potentially responsible parties at the Rose Hill Regional Landfill. 

17. 	 Stipulation and Order authorizing Kenyon Industries, Inc. to abandon certain real 
property located in Charlestown, Rhode Island, Cornelius Blackshear, U.S. 
Bankruptcy Court, Southern District ofNew York (June 30, 1993). 

18. 	 Letter from Steven B. SolI, Otterbourg, Steindler, et al., to Allan Taffet, U.S. 
Attorney's Office (February 9, 1994). Concerning a Joint position between 
Creditors Committee and Debtors regarding EPNs assertion of Section 
107(a}(3} CERCLA liability against Coated Sales, Inc. 

19. 	 Letter from David 1. Newton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (July 18, 1994). Concerning a Notice ofLodging ofProposed 
Stipulation regarding Coated Sales, Inc. Bankruptcy matter with attached: 
A. 	 Federal Register, vo1.59, No. 124 (June 29, 1994), 
B. 	 Notice ofLodging ofProposed Stipulation (June 15, 1994), 
C. 	 Stipulation (This copy lacks authorization and approval by the Bankruptcy 

Court). 
20. 	 United States of America's Request for Approval and Entry of Settlement 

Agreement and Stipulated Order Resolving Claims Filed by the Environmental 
Protection Agency (October 18, 1994). 

21. 	 Order Approving Stipulation Settling the Appeal Filed by the Environmental 
Protection Agency and Granting Related Relief, Cornelius Blackshear, U.S. 
Bankruptcy Court, Southern District ofNew York (November 9, 1994), with 
attached Exhibit" A" [original Stipulation as Amended by the Court.] 

22. 	 Order Dismissing Appeal and Vacating Stay, U.S. District Court Southern 
District ofNew York (December 12, 1994). 
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11.9 PRP-Specific Documents (continued) 

South Kingstown, Town of 

23. 	 Letter from John S. Quinn Jr., Rhode Island Department ofHealth to John E. 
DiPretoro, Town of South Kingstown (January 8, 1970). Concerning disposal 
ofwaste from Peacedale Processing. 

24. 	 Letter from James T. Spaulding, Rhode Island Department ofHealth to Norman 
Bampton, Town of South Kingstown (February 12, 1976). Concerning existing 
landfill as unacceptable for disposal of sludge from wastewater treatment plant. 

25. 	 Letter from W. Edward Wood, Rhode Island Department ofEnvironmental: 
Management to Stephen A. Alfred, Town of South Kingstown (July 5, 1979). 
Concerning caution when accepting waste for disposal. 

26. 	 Memorandum from Alfred J. Curnow, Town of South Kingstown to Stephen A. 
Alfred, Town of South Kingstown (March 25, 1980). Concerning the University 
of Rhode Island's fee to use landfill. . 

27. 	 Letter from W. Edward Wood, Rhode Island Department ofEnvironmental 
Management to Alfred 1. Curnow, Town of South Kingstown (May 7, 1980). 
Concerning groundwater testing at solid-waste disposal sites. 

28. 	 Memorandum from Stephen A. Alfred, Town of South Kingstown to South 
Kingstown Town Council (September 16, 1980). Concerning attached: 
A. 	 Letter from Neida A. Ogden Dimeo to South Kingstown Town Council 

(January 10, 1980) 
B. 	 "Poisoning - Toxicology, Symptoms, Treatments," by Jay M. Arena. 

29. 	 Letter from Norman Bampton, Town of South Kingstown to James W. Fester, 
Rhode Island Department ofEnvironmental Management (August 6, 1981). 
Concerning results of sludge sampling. 

30. 	 Letter from Frank B. Stevenson, Rhode Island Department ofEnvironmental 
Management to Alfred 1. Curnow, Town of South Kingstown (September 1, 
1982). Concerning increased surveillance on industrial and commercial users of 
the landfill. 

31. 	 Letter from Anna F. Prager, Town of South Kingstown to Thomas E. Wright, 
Rhode Island Department ofEnvironmental Management (October 12, 1982). 
Concerning request for information on waste generated by certain businesses in 
the area. 

32. 	 Letter from Thomas E. Wright, Rhode Island Department ofEnvironmental 
Management to Anna F. Prager, Town of South Kingstown (October 18, 1982). 
ConCerning types ofwaste generated by certain businesses in the area. 

33 	 Letter from Stephen A. Alfred, Town of South Kingstown to Edward 1. Frisella 
(December 16, 1983). Concerning the land used as a landfill. 

34. 	 Letter from Carmine J. Spinalle, Northeast Environmental Testing Laboratories 
to Mr. Bishop, Town of South Kingstown (January 7, 1987). Concerning 
analyses of samples from wastewater treatment plant. 
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11.9 PRP-Specific Documents (continued) 

35. 	 Letter from Thomas D. Getz, Rhode Island Department ofEnvironmental 
Management to Charles P. Kelley, Town of South Kingstown (February 23, 
1987). Concerning notification that Town is in violation of state regulations 
with attached: 
A. 	 Solid Waste Management Facility Notification Sheet (February 18, 1987) 
B. 	 Transfer Station Field Inspection Report, Rhode Island Department of 

Environmental Management (February 18, 1987). 
36 	 Letter from Thomas D. Getz, R1DEM to Edward L. Frisella, Sr. (February 1, 

1988). Concerning announcement of potential hazardous waste sites. 
37. 	 Letter from Thomas D . Getz, Rhode Island Department ofEnvironmental 

Management to Anna F. Prager, Town of South Kingstown (May 31, 1988). 
Concerning using the site for future development. 

38. 	 Letter from David 1. Newton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (October 17, 1989). Concerning transmittal of an excerpt 
from "Support Document for the Revised National Priorities List Final Rule," 
U.S. EPA (October 1989). 

39. 	 Cross-Reference: Letter from Paul R Groulx, EPA Region I to Stephen A. 
Alfred, Town of South Kingstown and Jeffery Ceasrine, Town ofNarragansett 
(December 15, 1992). Concerning intention to issue a unilateral administrative 
order for removal activity. [Filed and cited as entry number 18 in the 
February 5, 1993 Removal Action Administrative Record.} 

40. 	 Letter from Jon R. Schock, Town of South Kingstown to David 1. Newton, EPA 
Region I requesting comments on the attached Scope ofWork for a 
supplemental site investigation (June 11, 1998). 

Waste Management, Inc. 

41. 	 Letter from JeffJeep, Waste Management ofNorth America, Inc. to David J. 
Newton, EPA Region I (May 9, 1989). Concerning response to notice of 
potential liability and request for information regarding the landfill. [ Filed and 
cited as number 12 in break 11. 9}. 

42. 	 Letter from Merrill S. Hohman, EPA"Region I to Jeffery Jeep, Waste 
Management ofNorth America, Inc. (June 9, 1989). Concerning Notice of 
Potential Liability. 

43. 	 Letter from Stephen T. Joyce, Waste Management, Inc., to Richard Boynton, 
EPA Region I (June 3, 1994). Concerning June 8, 1994 meeting and intent of 
working cooperatively with EPA to identify Potentially Responsible Parties 
(PRPS) with attached: 
A Summary ofRose Hill PRP Investigation (June 3, 1994); 
B. 	 Letter from Jeffery D. Jeep, Waste Management, Inc., to Mark Lowe, EPA 

Region I (November 23, 1992). Concerning response to EPA's notice of 
removal activity; 

C. 	 Peacedale Processing Co., Inc., 1978 and 1979 waste removal costs; 
D. 	 Facility operations and Waste disposal practices; 
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11.9 PRP-Specific Documents (continued) 

43. 	 Letter from Stephen T. Joyce, Waste Management, Inc., to Richard Boynton, 
EPA Region I (June 3, 1994). Concerning June 8, 1994 meeting and intent of 
working cooperatively with EPA to identify Potentially Responsible Parties 
(PRPS) with attached: 
E. 	 South Kingstown list ofLandfill Users (April 20, 1989)~ 
F. 	 List ofHauler Permits (Garbage license Holders), Town ofNarragansett; 
G. 	 Town of South Kingstown: Entities licensed to use the site; EPA did not 

send Information Requests; 
H. 	 Town ofNarragansett: Entities licensed to use the site; EPA did not send 

Information Requests; 
I. 	 List of entities and individuals invoiced by the Town of South Kingstown 

for waste disposal to whom EPA did not send Information Requests; 
J. 	 Affidavit ofBruce Buffington (November 18, 1992); 
K. 	 Affidavit ofDavid 1. Brask (November 19, 1992); 
L. 	 "Rose Hill Landfill Total Waste-In Annually" (1972-1983); 
M. 	 "Rose Hill Waste-In List" (September 9, 1993); 
N. 	 "Rose Hill Waste-In Alpha Summary List" (June 2, 1994). 

44. 	 Letter from Richard C. Boynton, EPA Region I to Stephen T. Joyce, Waste 
Management Inc., (June 23, 1994). Concerning response to discussion with 
Waste Management relative to sharing information on field investigation efforts. 

45. 	 Letter from Michael J. Brennan, Waste Management, Inc. to Paul Groulx, EPA 
Region I concerning Mr. Brennan's assumption ofJeffrey Jeep's position as 
Environmental Counsel (December 28, 1994). 

11.12 PRP Related Documents 

1. 	Field Investigation Work Plan, Prepared for Town of South Kingstown by GZA 
GeoEnvironmental, Inc. (September 1998). 

13.0 Community Relations 

13. 1 Correspondence 

1. 	 Letter from Wllliam R Adams Jr., EPA Region I to Kenneth T. Perez, South 
County Association for Resources (SCAR) (August 17, 1978). Concerning 
sludge disposal from regional wastewater treatment plant. 

Maps associated with entry number 2 are oversized and may be reviewed, by appointment 
only, at the EPA Region I OSRR Records Center in Boston, Massachusetts 

2. 	 Letter from Hagop Boghasian, Rhode Island Department ofHealth to John D. 
Frisella (December 27, 1984). Concerning results ofwell water sample with 
attached "Water Sample Analysis Report." 
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13. 1 Correspondence (correspondence) 

3. 	 Letter from Ronald G. Lee, Rhode Island Department ofHealth to Edward S. 
Frisella, Sr. (December 28, 1989). Concerning result of well water sample with 
attached report number 68233. 

4. 	 Letter from Ronald G. Lee, Rhode Island Department ofHealth to Norman 
Gagne. (December 28, 1989). Concerning result of well water sample with 
attached report number 68232. 

5. 	 Letter from Terrence Gray, RIDEM to David Newton, EPA Region I (April 1, 
1991) .Concerning the Draft Community Relations Plan and RIDEM's 
involvement in the Remedial Investigation. 

6. 	 Letter from James R. Sebastian, EPA Region I to Terrence Gray, RIDEM (April 
18, 1991). Concerning changes to the Draft Community Relations Plan. 

7. 	 Letter from Wesley Grant ill, Environment Consultants, Inc. to Planning Board, 
Town of South Kingstown (May 28, 1993). Concerning proposed Woodfield 
subdivision site narrative. 

8. 	 Letter from Wesley Grant III, Environment Consultants, Inc. to Planning Board, 
Town of South Kingstown (May 28, 1993). Concerning square footage of 
proposed Woodfield cluster subdivision. 

9. 	 Letter from David J. Newton, EPA Region I to Planning Board, Town of South 
Kingstown (June 8, 1993). Concerning monitoring stations with attached: 
A. 	 Map of Locations of Surface Water Monitoring Stations 
B. 	 "Notification ofProposed Subdivision," Town of South Kingstown. 

10. 	 Letter from Francis W. and Christine Blount to David 1. Newton, EPA Region I 
(July 26, 1993). Concerning request for soil-testing information. 

11. 	 Letter from David J. Newton, EPA Region I to Francis W. and Christine Blount 
(August 9, 1993). Concerning field activities at the site with attached: 
A. 	 Consent for Access to Property 
B. 	 EM34-3 Horizontal Dipole Results chart 
C. 	 EM Surface Geophysical Survey Lines map. 

12. 	 Memorandum from Tony Lachowicz, Town of South Kingstown to Planning 
Board, Town of South Kingstown (August 20, 1993). Concerning groundwater 
monitoring at the Woodfield cluster subdivision. 

13. 	 Letter from Stephen B. Kenyon, Kenyon and Aukerman (Attorney fur Sterling 

Smith) to David J. Newton, EPA Region I (September 10, 1993). Concerning 

request for information regarding possible contamination ofMr. Smith's 

property. 


14. 	 Memorandum from Tony Lachowicz, Town of South Kingstown to the Planning 
Board concerning discussions with the town's.8foundwater consultant on the 
Woodfield Subdivision (June 24, 1996). 

15. 	 Letter from Dave Newton, EPA Region I to Karen Livingston concerning well 

water testing (January 7, 1999). 
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13.2 Community Relations Plans 

1. 	 "Final Draft Community Relations Plan," Metcalf& Eddy (June 1991). 
2. 	 Community Relation and Strategy Meeting (January 5, 1993). 

13.3 News ClippingslPress Releases 

News Clippings 

1. 	 "Haulers Plan Legal Action If SK Enacts Tonnage Fee," Narragansett Times 
Wakefield, RI (January 7, 1971). 

2. 	 "EPA loins State In Probe Of Pollution," Providence Ioumal- Providence, RI 
(January 28, 1988). 

3. 	 "EPA Puts Site On Hazardous Waste List," Evening Bulletin - Providence, RI 
(May 26, 1988). 

4. 	 "Town Stunned Rose Hill Landfill On EPA Priority List for Cleanup," Evening 
Bulletin - Providence, RI (June 22, 1988). . 

5. 	 "Town Questions EPA Nomination ofFormer Landfill," Narragansett Times
Wakefield, RI (June 24, 1988). 

6. 	 "Firm Says EPA Overstated Potential Harm ofLandfill, " Narragansett Times 
Wakefield, RI (August 26, 1988). 

7. 	 "EPA Orders Landfill Study," Narragansett Times - Wakefield, RI (June 23, 
1989). 

8. 	 "EPA Adds Rose Hill To Superfund," Evening Bulletin - Providence, RI 
(September 28, 1989). 

9. 	 "EPA Tags 9th R.I. Site for Superfund Cleanup," Providence Ioumal

Providence, RI (September 29, 1989). 


10. 	 "Alfred Lambastes EPA Over Landfill," Providence Ioumal- Providence, RI 
(October 2, 1989). 

11. 	 "EPA Adds Rose Hill Landfill In S. Kingstown To Superfund," Providence 
Journal Providence, RI (October 2, 1989). 

12. 	 "A Prime Example OfBureaucratic Stupidity'," Narragansett Times - Wakefield, 
RI (October 13, 1989). 

13. 	 "Consultant: EPA Errs In Listing SK Landfill," Narragansett Times - Wakefield, 
RI (October 18, 1989). 

14. 	 "Lally To Fight Landfill's Spot On Superfund List," Narragansett Times 
Wakefield, RI (October 27, 1989). 

15. 	 "DEM targets groundwater protection," Narragansett Times - Wakefield, RI 
(February 7, 1990). 

16. 	 "Towns Protesting Superfund Designation," Narragansett Times - Wakefield, RI 
(July 13, 1990). 

17. 	 "Contaminated Dumpsters A Problem," Narragansett Times - Wakefield, RI 
(August 10, 1990). 

18. 	 "Towns Must Pay Part Of$1.5 Million It Will Cost To Study Rose Hill 
Landfill," Providence Journal - Providence, RI (August 20, 1990). 
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13.3 News Clippings/Press Releases (continued) 

19. 	 "Past Trash Costly Now," Narragansett Times - Wakefield, RI (August 24, 
1990). 

20. 	 "Towns' Plea for Landfill Study Rejected," Providence Journal- Providence, RI 
(August 31, 1990). 

21. 	 "EP A Turns Down Joint Proposal for Cleanup Study," Providence Journal 
Providence, RI (August 31, 1990) 

22. 	 "EPA Rejects Towns' Landfill Offer," Narragansett Times - Wakefield, RI 
(September 5, 1990). 

23. 	 "Towns, EPA End Talks," Narragansett Times - Wakefield, RI (November 7, 
1990). 

24 "EPA Schedules Tests for Rose Hill Dump Site," Providence Journal 
Providence, RI (November 23, 1990). 

25. 	 "Landfill study to be costly," Narragansett Times - Wakefield, RI (June 21, 
1991). 

26. 	 ItS. Kingstown Man Clashes With EPA," Narragansett Times - Wakefield, RI 
(August 28, 1991). 

27. 	 "Rose Hill Properties Free Of Methane Gas," Narragansett Times - Wakefield, 
RI (November 20, 1991). 

28. 	 "Methane Gas Near Landfill," Narragansett Times - Wakefield, RI (April 14, 
1993). 

29. 	 "Former dump's gases seep into house," Providence Journal- Providence, RI 
(April 14, 1993). 

30. 	 "Agency To Release Latest Test Results," Narragansett Times - Wakefield, RI 
(April 28, 1993). 

31. 	 "EPA meets tomorrow on Superfund Site," Providence Journal - Providence, RI 
(April 28, 1993). 

32. 	 "Kennel Cited In Complaints," Narragansett Times - Wakefield, RI (May 26, 
1993). 

33. 	 "Shooting Preserve to Appeal Citation," Narragansett Times - Wakefield, RI 
(June 9, 1993). 

34. 	 "Towns Grapple With Cost Of Superfund Cleanup," Providence Business News, 
Providence, RI (June 28, 1993). 

35. 	 "Zoning Board Delays Frisella Decision," Narragansett Times - Wakefield, RI 
(July 30, 1993). 

36. 	 "SK Planning Board Holds Subdivision Hearing," Narragansett Times 
Wakefield, RI (September 10, 1993). 

37. 	 "Board Hesitantly Passes Plan Along," Narragansett Times - Wakefield, RI 
(September 24, 1993). 

38. 	 "Police Training Planned," Narragansett Times - Wakefield, RI (October 29, 

1993). 


39. 	 "More Growth On SK Table," Narragansett Times - Wakefield, RI (November 
5, 1993). 

40. 	 "Frisella Aims To Offer Archery," Narragansett Times - Wakefield, RI 

(December 10, 1993). 
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13.3 News ClippingslPress Releases (continued) 

41. 	 "Meeting OfThe Week," Narragansett Times - Wakefield, RI (December IS, 
1993). 

42. 	 "Development Appeal Denied," Narragansett Times - Wakefield, RI (December 
29, 1993). 

43. 	 "Methane Triggers Alann," Narragansett Times - Wakefield, RI (January 21, 
1994). 

44. 	 "EPA Finds some toxins," Narragansett Times - Wakefield, RI (June 15, 1994). 
45. 	 "Closed dump must be cleaned, EPA says," Providence Journal- Providence, RI 

(June 16, 1994). 
46. 	 "EPA to discuss health hazards at site of former Rose Hill Dump," Evening 

Bulletin - Providence, RI (June 23, 1994). 
47. 	 "Former Dump site worries its neighbors," Evening Bulletin - Providence, RI 

(June 24, 1994). 
48. 	 "Residents still worried about dump," Narragansett Times - Wakefield, RI (June 

29, 1994). 
49. 	 "N.J. company to pay $700,000 for dump cleanup," Providence Journal

Providence, RI (July 29, 1994). 
50. 	 "Congress tries to clean up Superfund rules," Providence Journal- Providence, 

RI (August 2, 1994). 
51. 	 "Firm to pay dump claim," Narragansett Times - Wakefield, RI (August 3, 

1994). 
52. 	 "River bacteria at high levels, Saugatucket test results surprise few," 

Narragansett Times - Wakefield, RI (August 24, 1994). 
53. 	 "Town: EPA misjudged landfill pollution," Providence Journal-Bulletin, 

Providence, RI (September 12, 1994). 
54. 	 "Town protests EPA ruling," Narragansett Times - Wakefield, RI (September 

14, 1994). 
55. 	 "Input sought on Saugatucket River Heritage Corridor," Narragansett Times 

Wakefield, RI (October 26, 1994). 
56. 	 "Chafee role to expand," Narragansett Times - Wakefield, RI (November 11, 

1994). 
57. 	 "Critic oflandfill developing lots", Narragansett Times·- Wakefield, RI 

(December 16, 1994). 
58. 	 "River proposal drafted by class," Narragansett Times - Wakefield, RI 

(December 16, 1994). 
59. 	 "Superfund law overhaul has Chafee at the helm,~' Narragansett Times


Wakefield, RI (February 3, 1995). 

60. 	 "Meeting set on Rose Hill Estates," Narragansett Times - Wakefield. RI (March 

10, 1995). 
61. 	 " Rose Hill neighbors fear for water quality," Narragansett Times - Wakefield, 


RI (March 17,1995). 

62. 	 "Legal Advertisement - Town of South Kingstown 1995 Financial Town 


Meeting April 25, 1995, 7:00 P.M., South Kingstown High School," 

Narragansett Times - Wakefield, RI (April 14, 1995). 
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13.3 News ClippingslPress Releases (continued) 

63. 	 "Expert to study potential for contamination," Narragansett Times - Wakefield, 
RI (April 14, 1995). 

64. 	 "Fish climbing ladder to prosperity," Narragansett Times - Wakefield, RI (April 
14, 1995). 

65. 	 "Saugatucket fish declared healthy," Narragansett Times - Wakefield, RI (May 
26, 1995). 

66. 	 "Rose Hill plat approved," Narragansett Times - Wakefield, RI (June 16, 1995). 
67. 	 "Pond silting investigated by the DEM," Narragansett Times - Wakefield, RI 

(July 5, 1995). 
68. 	 "Zoning scenarios discussed for Saugatucket Road area," Narragansett Times 

Wakefield, RI (July 26, 1995). 
69. 	 "Dock proposed for Saugatucket," Narragansett Times - Wakefield, RI (August 

25, 1995). 
70. 	 "Woodfield subdivision EIS ready," Narragansett Times - Wakefield, RI 

(September 6, 1995). 
71. 	 "Resident tracks EPA reports missing from library to developer," Providence 

Journal-Bulletin (November 1, 1995). 
72. 	 " Woodfield misses deadline," Narragansett Times - Wakefield, RI 


(November 17, 1995). 

73. 	 "Legals - South Kingstown legals - notice of public hearing - Town of South 

Kingstown 1996 - 1997 t6 2001 - 2002 Capital Improvement Program Notice of 
Public Hearing," Narragansett Times - Wakefield, RI (January 10, 1996). 

74. 	 "Woodfield Subdivision Appeal Denied by Town Board", Narragansett Times, 
(February 14, 1996). 

75. 	 ''Neighbor Appeals Woodfield Vote", Narragansett Times, (March 1, 1996). 
76. 	 "Saugatucket Tests High for Bacteria", Narragansett Times (March 6, 1996). 
77. 	 "Town to study Rose Hill cleanup", Narragansett Times (May 1997). 
78. 	 "Frisella Case Overturned," Narragansett Times - Wakefield, RI (undated) 
79. 	 "Activists Call for Stronger Pollution Legislation", Providence Journal (August 

7, 1998). 
80. 	 "Work Drags on at 12 Toxic Superfund Sites in Rhode Island", Boston Globe 

(August 7, 1998). 
81. 	 "EPA to pick 1 of8 ways to cleanse Rose Hill Road dump.", Providence 

Journal, (December 11, 1998). 
82. 	 "EPA poised to divulge its cleanup plan for Superfund site" ,The Providence 

Journal (January 6, 1999). 
83. 	 "EPA chooses a cleanup plan for Rose Hill Road landfill", Providence.Iournal, 

(January 21, 1999). 

Press Releases 

84. 	 "Environmental News - Nine Sites in Region Named to Superfund Priority List, " 
EPA Region I (September 28, 1989). 
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13.3 News ClippingslPress Releases (continued) 

85. 	 "Environmental News - EPA to Fund Investigation at Rose Hill Regional 
Landfill," EPA Region I (November 9, 1990). 

86. 	 "Environmental News - Rose Hill Homes Free of Suspected Methane", EPA 
Region I (November 13, 1991). 

87. 	 "Environmental News - Change in location for Rose Hill Superfund Site 
Informational Meeting", EPA Region I (April 21, 1993). 

88. 	 "Superfund Week," - Rose Hill RI done (Vol. 8, No. 26, page 7, July 1, 1994). 
89. 	 "Environmental News - EPA examines health risks, cleanup options at Rose Hill 

Superfund Site", EPA Region I (December 7, 1998). 

13.4 Public Meetings 

1. Summary of the Public Information Meeting, EPA Region I (June 18, 1991). 
2. Meeting Agenda - Community Update Meeting (October 19, 1992) 

13.5 Fact Sheets 

1. 	 "ATSDR Public Health Statement: Vinyl Chloride," Agency for Toxic 
Substances and Disease Registry (August 1989). 

2. 	 "Superfund Program Fact Sheet - EPA Begins Field Investigation," EPA Region 
I (June 1991). 

3. 	 "Superfund Program Fact Sheet - Rose Hill Regional Landfill Site," EPA Region 
I (April 1993). 

4. 	 "Superfund Program Fact Sheet - Rose Hill Regional Landfill Site," EPA Region 
I (June 1994). 

14.0 Congressional Relations 

14.1 Correspondence 

1. 	 Letter from Claiborne Pell, U.S. Senate to Julie Belaga, EPA Region I 
(September 20, 1990). Concerning meeting request from the Towns of South 
Kingstown and Narragansett with attached Letter from Mark A. McSally, Taft & 
McSally (Attorney for Town ofNarragansett) to Julie Belaga, EPA Region I 
dated September 13, 1990. 

2. 	 Letter from Julie Belaga, EPA Region I to Claiborne Pell, U.S. Senate (October 
30, 1990). Concerning denial of town officials· meeting request. 

3. 	 Letter from Ronald K. Matchley, U.S. House ofRepresentatives to Julie Belaga, 
EPA Region I (October 25, 1991) with attached news clipping. ConcerninB 
Edward Frisella's bird-hunting preserve. 

4. 	 Letter from Julie Belaga, EPA Region I to Ronald K. Matchley, Member of the 
U.S. house ofRepresentatives (November 21, 1991). Concerning Mr. Ed 
Frisella's difficulties operating his bird-hunting preserve during field operations 
by EPA. 
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14.1 Correspondence (correspondence) 

5. 	 Letter from Claiborne Pell, us. Senate to Julie Belaga, EPA Region I 
(December 18, 1991). Concerning restrictions imposed on the Frisella business. 

6. 	 Letter from Julie Belaga, EPA Region I to Claiborne Pell, US. Senate (January 
10, 1992). Concerning response to Senator Pell's December 18, 1991 letter. 

7. 	 Letter from Jack Reed, US. House to Julie Belaga, EPA Region I (February 5, 
1992). Concerning restrictions imposed on the Frisella business. 

8. 	 Letter from Claiborne Pell, US. Senate to Julie Belaga, EPA Region I (February 
24, 1992). Concerning cooperation between EPA workers and the Frisella 
family. 

9. 	 Letter from Julie Belaga, EPA Region I to Jack Reed, US. House of 
Representatives (February 28, 1992). Concerning EPA's accommodations to the 
Frisella business. 

10. 	 Letter from Julie Belaga, EPA Region I to Claiborne Pell, US. Senate (March 
25, 1992). Concerning EPA's conflicts with the Frisella business. 

16.0 	 Natural Resource Trustee 

16.1 Correspondence 

1. 	 Letter from Kenneth Finkelstein, U.S. NOAA with comments on the Draft RIfFS 
Work Plan (January 9, 1990). 

2. 	 Letter report from Kenneth Finkelstein, U.S. National Oceanic and Atmospheric 
Administration (NOAA) to David Newton, EPA Region I (October 3, 1994). 
Concerning results ofNOAA's visit of September I, 1994, to the Saugatucket 
River to measure pH and Eh, with attached chart. 

3. 	 Letter from Stephen A Alfred, Town of South Kingstown to David J. Newton, 
EPA Region I (December 15, 1994). Concerning comments on a report 
completed by Alceon Corporation, Consultant for the Rose Hill PRP Group with 
attached letter from Leslie R Bloomfield, AIceon Corporation to Stephen A 
Alfred (November 17, 1994). 

4. 	 Letter from Kenneth Finkelstein, NOAA to David Newton, EPA Region I 
commenting on the Draft Feasibility Study (October 28, 1996) and response 
from David Newton, EPA Region I (December 9, 1997). 

16.5 Technical Issue Papers 

1. 	 Preliminary Natural Resource Survey (PNRS), NOAA (June 24, 1994) with 
attached, "An Evaluation of Saugatucket Pond Sediment, South Kingstown,RI 
Final Report (1994). . 

2. 	 Letter from Stephen A Alfred, Town of South Kingstown to David Newton, 
EPA Region I (October 11, 1994). Concerning PRP Group's comments to the 
"Preliminary Natural Resource Survey - Final Report," with attached letter from 
Leslie R Bloomfield, Alceon Corporation to Stephen A Alfred, Town ofSouth 
Kingstown (October 6, 1994). 
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16.5 Technical Issue Papers (correspondence) 

3. 	 Letter from David J. Newton, EPA Region I to Stephen A. Alfred, Town of 
South Kingstown (October 14, 1994). Concerning receipt ofcomments on 
NOAA's Preliminary Natural Resource Survey (PNRS) and Final Report. 

4. 	 Letter from Kenneth Finkelstein, U.S. National Oceanic and Atmospheric 
Administration (NOAA) to Stephen A. Alfred, Town of South Kingstown 
(October 20, 1994). Concerning responses to PRP Group's comments on the 
Preliminary Natural Resource Survey (PNRS) and the "Evaluation of the 
Saugatucket Pond Sediment" reports. 

17.0 Site Management Records 

17.2 Site Access 

1. 	 Cross-Reference: Letter from Richard C. Boynton, EPA Region I to Edward L. 
Frisella, Sf. And Pearl F. Frisella (August 21, 1991). Concerning issuance of 
Administrative Order for Property Access [Filed and cited as entry number 1 
in 10.7 EPA Administrative Orders}. 

2. 	 Cross-Reference: Letter from Richard C. Boynton, EPA Region I to Edward L. 
Frisella, Sr. And Pearl F. Frisella (March 27,1 992). Concerning the First 
Amended Administrative Order for Property Access [Filed and cited as entry 
number 2 in 10.7 EPA Administrative Orders}. 

3. 	 Letter from Stephen A. Alfred, Town of South Kingstown to Paul Groulx, EPA 
Region I concerning attached executed Consent for Access to Property and map 
documenting property ownership (October 27, 1992). 

Additional Access Records for adjoining properties may be reviewed, by appOintment only 
at the EPA Region I OSRR Records Center in Boston, Massachusetts. 

17.4 Site PhotographslMaps 

Records cited in entry numbers I and 2 may be reviewed, by appointment only. at the EPA 
Region I OSRR Records Center in Boston, Massachusetts. Additional photographs and 
maps may be reviewed, by appOintment only, at the EPA Region I OSRR Records Center 
in Boston, Massachusetts. 

1. 	 "Site Analysis Rose Hill Landfil~" South Kingstown, Rhode Island, The 
Bionetics Corporation (December 1987) with attached transmittal memorandum 
from Thomas Osberg, EPA Environmental Photographic Interpretation Center 
(EPIC) to Ruth Leabman, EPA Region I (December 13, 1987). 

2. 	 "Site Analysis Rose Hill Landfill," South Kingstown, Rhode Island, The 
Bionetics Corporation (June 1991) with attached transmittal memorandum from 
Thomas Osberg, EPA Environmental Photographic Interpretation Center (EPIC) 
to Ruth Leabman, EPA Region I (June 27, 1991). 
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17.7 Reference Documents 

Reference documents cited in entry numbers 1 through 17 may be reviewed, by 
appointment only, at the EPA Region I OSRR Records Center in Boston, Massachusetts. 

1. 	 "Methane on the Move: Your Landfill's Silent Partner," Intergovernmental 
Methane Task Force Symposium, March 21-23, 1979. 

2. 	 Memorandum from Henry L. Longest II, OSWER to Basil G. Constantelos, 
Region 5 concerning CERCLA Removal Actions at Methane Release Sites 
(January 23, 1986). 

3. 	 "Experiments on Pollutant Transport from Soil into Residential Basements by 
Pressure-Driven Airflow", William W. Nazaroff, Stephen R. Lewis, Suzanne M. 
Doyle, Barbara A. Moed, and Anthony V. Nero (1987). 

4. 	 "Mathematical Modeling ofLandfill Gas Extraction", Journal ofEnvironmental 
Engineering (December 1989). 

5. 	 Memorandum from Gerald F. S. Hiatt, EPA Region IX to Bret Moxley, EPA 
Region IX concerning Vinyl Chloride Action Levels: Fresno Landfill (October 
30, 1991). 

6. 	 "Superfund and Municipal Landfills: A Blessing or a Curse?," Rhode Island 
Department of Administration (August 1992). 

7. 	 Memorandum from Bret Moxley, EPA Region IX to Nancy Lindsay, EPA 
Region IX (October 7, 1992). Concerning vinyl chloride air actions levels near 
the Operating Industries landfill. 

8. 	 Early Action and Long-Term Action Under SACM - Interim Guidance, 
OSWER, (December 1992). 

9. 	 "Establisrunent and Field Testing of a Rapid Bioassessment Screening ofRhode 
Island Freshwater Benthic Macroinvertabrates," Mark Gould, School of Science 
and Mathematics, Roger Williams University, Bristol, RI, December 1992. 

10. 	 "Establisrunent and Field Testing ofa Rapid Bioassessment Screening ofRhode 
Island Freshwater Benthic Macroinvertabrates," Mark Gould, School of Science 
and Mathematics, Roger Williams University, Bristol, RI, December 1993. 

11. 	 "A River Runs Through It - But Can It Hurt Me?," Kathy Castro, November 22, 
1994. 

12. 	 "Establishment and Field Testing ofa Rapid Bioassessment Screening ofRhode 
Island Freshwater Benthic Macroinvertabrates," Mark Gould, College ofArts 
and Sciences, Roger Williams University, Bristol, RI, December 1994. 

13. 	 "Biological Survey of Saugatucket Pond," Anthony Brinson, University of 

Rhode Island, Department ofFish eries, May 23, 1995. 


14. 	 "River Herring and Fishway Assessment ofthe Saugatucket River~ South 

Kingstown, Rhode Island," Neil Thompson, University ofRhode Island, 

Department ofFish eries, Animal and Veterinary Services, May 24, 1995. 
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17.7 	 Reference Documents (continued) 

15. 	 Letter from David 1. Newton, EPA Region I to Warren Angell, RIDEM 
concerning information of the Use of Chipped Tires for Landfill Drainage 
(March 25, 1997). 
A. 	 Letter from Jeffrey S. Hansen, Dames & Moore to Edward Hathaway, EPA 

Region I concerning Disposal Specialist, Inc. site North Retention Pond and 
Tire Chip Drainage Layer analytical results (January 3, 1995). 

B. 	 Innovative Use of Shipped Tires for Landfill Drainage. 
C. 	 "Chipped Tires and Low Permeability Silt Helped Put a Vermont Landfill 

Remediation Project on the Superfund Fast Track", Leonard Sarapas (April 
1996). 

D. 	 "Cold Regions Lab Studies Use ofTire Chips as Insulation Under Gravel 
Road". 

E. 	 Letter from Gary M. Garfield and Leo Sarapas, Balsam Environmental 
Consultants, Inc. to Carl Woodbury, NIIDES concerning Chipped Tire 
Leachability Protocol Results, Pelham Landfill, Pelham, New Hampshire 
(July 28, 1994). 

16. 	 World Resource Foundation Technical Brief: Landfill Mining (1996). 
17. 	 "'Evaluation ofHigh Concentration ofVOCs in Landfill Gas: A Case Study 

of the Rose Hill Regional Landfill Superfund Site," Jay B. Best and 
Deborah M. Simone, Metcalf& Eddy, (not dated). 

17.8 	 State and Local Technical Records 

1. 	 "Phase II Site Evaluation and Operation Plan for Municipal Sanitary Landfill 
Rose Hill Road," CE Maguire, Inc. for Town of South Kingstown, RI (August 
1977). 

2. 	 "Assessment of Groundwater Contamination from a Municipal Landfill and 
Evaluation ofRemedial Measures," Mark Brickell, A Thesis submitted in partial 
fulfillment of the requirements for the Degree ofMaster of Science' in Civil and 
Environmental Engineering, University ofRhode Island (1982). 

3. 	 "Engineering and Hydrogeological Assessment of the Rose Hill Landfill," York 
Wastewater Consultants, Inc. for the Town of South Kingstown,RI (February 
17, 1984). 

4. 	 " A Summary of the Rhode Island Wellhead Protection Program," Rhode Island 
Department ofEnvironmental Management (April 1990). 

5. 	 "Water Testing", Natural Resources Facts, The University ofRhode Island, 
College ofResource Development. Fact Sheet No. 90-22 (July 1990). 

6. 	 "Investigation ofGround Water at Landfill, Rose Hill Road, South Kingstown, 
RI.", prepared by William E. Kelly for the Town of South Kingstown (undated). 

7. 	 [Fact Sheet: Water Quality and Testing]. Rhode Island Dept. Of Health, 
Division ofDrinking Water Quality (undated). 

8. 	 Letter from David J. Newton, EPA Region I to Raymond T. Nickerson, Town of 
South Kingstown (November 28, 1995) commenting on the attached 
environmental impact analysis for Woodfield Subdivision. 
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INTRODUCTION 

This is the index to the Administrative Record Addendum compiled for the 
signing of the Record of Decision for the Rose Hill Regional Landfill Superfund Site. 
The index cites additional site-specific documents, received after the release of the 
Proposed Plan, that were relied on in formulating the selected remedy for this operable 
unit. 

The Administrative Record, consisting of three (3) three ring binders of the 
documents listed herein, is available for public review, by appointment, at the EPA 
Region 1 OSRR Records Center, 1 Congress Street, Boston, MA (617-918-1440) and at 
the South Kingstown Public Library, 1057 Kingstown Road, Peacedale, RI 02883. 

Questions concerning the Administrative Record should be addressed to the EPA 
Region 1 site manager. 

An Administrative Record is required by the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA), as amended by the Superfund 
Amendments and Reauthorization Act (SARA). 
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Administrative Record Index Addendum 

for the 


Rose Hill Regional Landfill NPL Site 


2.0 	 Removal Response 

2.6 	 Work Plans and Progress Reports 

1. 	 Letter from Luke Fabbri, Geological Field Services, Inc. to David Newton, 
EPA Regionl (January 19, 1999) concerning summary of events and 
attached maintenance and calibrations sheets for 278 Rose Hill Road and 
349 Rose Hill Road, covering the period from January 1, 1998 to 
December 31, 1998. 

4.0 	 Feasibility Study 

4.1 	 Correspondence 

1. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David J. Newton, 
EPA Region 1 with attached "Technical Input in Support of the Record of 
Decision, Revised Cost Analyses - Alternative 4B", (May 18, 1999). 

2. 	 Memorandum from J . Young, Metcalf & Eddy to Deborah M. Simone, 
Metcalf & Eddy commenting on the marked text faxed from Dave 
Newton on June 16, 1999 (June 24, 1999). 

3. 	 Transmittal Letter from Deborah M. Simone, Metcalf & Eddy to Dayid J. 
Newton, EPA Region 1, with attached review of Dames & Moore Tire 
Chip Specification (July 26, 1999). 

4. 	 Transmittal Letter from Deborah M. Simone, Metcalf & Eddy to David J. 
Newton, EPA Region 1 with attached memorandum outlining cost 
comparison for Alternatives 4A and 4B based on review of the GZA Field 
Investigation Report ofFebruary 1999 (July 28, 1999). 

5.0 	 Record of Decision 

5.1 Correspondence 

1. 	 Transmittal Letter from Deborah M. Simone, Metcalf & Eddy to David J. 
Newton, EPA Region 1, with attached Table 10 of the Technical Approach 
for Risk Assessment (fARA) Tables for review and use in preparing the 
Record of Decision (January 7, 1999). 
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5.3 	 Responsiveness Summary 

Federal Agencies 

1. 	 Letter from Kenneth Finkelstein, U.S. Department of Commerce, NOAA 
to David Newton, EPA Region 1 commenting on the Proposed Plan 
(February 4, 1999). 

2. 	 Letter from Kenneth Finkelstein, U.S. Department of Commerce, NOAA 
to David Newton, EPA Region 1 commenting on issues pertaining to the 
new preferred remedial plan (March 26, 1999). 

3. 	 Memorandum from Alfred A. Basile, Office of Ecosystems Protection to 
David Newton, Office of Site Remediation and Restoration commenting 
on the Proposed Plan (April 7, 1999). 

State of Rhode Island 

4. 	 Statement of Warren Angell, RIDEM (February 18, 1999). 
5. 	 Public Statement made by Stephen A. Alfred, South Kingstown Town 

Manager at the Public Hearing of behalf of the Towns of South Kingstown 
and Narragansett, Rhode Island (February 18, 1999). 

6. 	 Letter from Terrence Grey, RIDEM to Patricia Meaney, EPA Regionl 
commenting on the Feasibility Study and the Proposed Plan (February 18, 
1999). 

7. 	 Memorandum from Chris Turner, RID EM Office of Water Resources to 
Alicia Good and Elizabeth Scott, RID EM Office of Water Resources 
concerning the Feasibility Study Plan for the Rose Hill Landfill site 
(February 25, 1999). 

8. 	 Letter from Alicia Good, RIDEM Office of Water Resources to Robert 
Mendoza, EPA Region 1, Office ofEcosystems Protection Concerning the 
draft report summarizing water quality investigations in the Saugatucket 
River (February 26, 1999). 

9. 	 Letter from Cynthia M. Gianfrancesco, RIDEM to David Newton, EPA 
Region 1, commenting on the Feasibility Study and the Proposed Plan 
(April S, 1999). 

PRP Comments 

10. 	 Letter from Stephen A. Alfred, Town of South Kingstown and Maurice J. 
Loontjens, Jr., Town ofNarragansett requesting a 60 day extension of the 
]Jublic comment period (January 27, 1999). 

11. 	 Letter from Roger Duwart, EPA Region 1 to Stephen A. Alfred, Town of 
South Kingstown granting the 60 day extension to the public comment 
period (February 16, 1999). 
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5.3 	 Responsiveness Summary 

PRP Comments 

12. 	 Letter from Roger Duwart, EPA Region 1 to Maurice J. Loontjens, Jr., 
Town ofNarragansett granting the 60 day extension to the public comment 
period (February 16, 1999). 

13. 	 Letter from Stephen A. Alfred, Town of South Kingstown and Maurice J. 
Loontjens, Jr., Town ofNarragansett commenting on the Proposed Plan 
and requesting a written response (April 30, 1999). 

Environmental Organizations 

14. 	 Letter from Dorothy Devine, Saugatucket River Heritage Corridor 
Coalition, Inc. to David Newton, EPA Region 1 commenting on the 
Proposed Plan for Cleanup of the Rose Hill Landfill (February 9, 1999). 

15. 	 Letter from Curt Spaulding, Save the Bay to David Newton, EPA Region 
1 concerning the cleanup option chosen for the Rose Hill Regional 
Landfill (April 29, 1999). 

Citizens 

16. 	 Letter from Gerald M. Carbone commenting on the cleanup options for the 
Rose Hill Landfill Superfund site (February 8, 1999). 

17. 	 Comments on the Proposed Plan by Russell C. Koza, PhD (February 18, 
1999). 

18. 	 Transcript of Public Hearing for the Proposed Cleanup for the Rose Hill 
Regional Landfill Superfund Site (February 18, 1999). 

19. 	 Memorandum from Judith Sine to David Newton, EPA Region 1 
commenting Rose Hill Regional Landfill Proposed Plan (March 16, 1999). 

20. 	 Memorandum from Jason Engle to David J. Newton, EPA Region 1 
commenting on the cleanup at the Rose Hill Landfill (March 26, 1999). 

21. 	 Letter from Evelyn W. Kenyon to David Newton, EPA Region 1 
commenting on the cleanup plan for Rose Hill Regional Landfill (April 17, 
1999). 

22. 	 Letter from Patricia F. Gagne to Sarah White, EPA Regionl with 
comments on the options being considered for the Rose Hill Landfill 
(April 22, 1999). 

23. 	 Memorandum from Eleanor Freda to David J. Newton, EPA Regionl 
commenting on the proposed cleanup plan for the Rose Hill Landfill 
Superfund site (no date 

24. 	 Comments by Karen Johnson on the cleanup at Rose Hill Regional 
Superfund site. 
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5.3 	 Responsiveness Summary 

Citizens 

25. 	 Comments by Donald D. And Barbara A. Allen on the Rose Hill Regional 
Landfill site. 

26. 	 Comments by Dorothy Devine on the Rose Hill Regional Landfill site. 

5.4 	 Record of Decision 

1. 	 Record of Decision for Rose Hill Regional Landfill, First Operable Unit 
Source Control, (December 1999). 

9.0 	 State Coordination 

9.1 	 Correspondence 

1. 	 Letter from Larry Brill, EPA Region 1, OSRR to Leo Hellested, RIDEM 
responding to RIDEM's Proposed Wording Changes to the ROD, 
(November 24, 1999). 

2. 	 Letter from Jan H. Reitsma, RIDEM to Patricia Meaney, EPA Region 1 , 
OSRR concurring with EPA's selected remedy, (December 13, 1999). 

11.0 	 Potentially Responsible Party (PRP) 

11.12 	 PRP Related Documents 

1. 	 Field Investigation Report, prepared for the Town of South Kingstown by 
GZA GeoEnvironmental, Inc. (February 1999) 

2. 	 Cross Reference: Memorandum from Chris Turner, RID EM to Alicia 
Good and Elizabeth Scott, RIDEM concerning the Feasibility Study Plan 
for the Rose Hill Landfill site (February 25, 1999)[Filed and cited as "#7 
in 5.3 Responsiveness Summary). 

3. 	 Cross Reference: Letter from Alicia Good,"RIDEM Office ofWater 
Resources to Robert Mendoza, EPA Region 1 (February 26, 1999).[Filed 
and cited as #8 in break 5.3 Responsiveness Summary]. 

4. 	 Feasibility Study prepared for the Town of South Kin.gstown by GZA 
GeoEnvironmental, Inc. (April 1999). 

5. 	 Memorandum from Alfred A. Basile, EPA Region 1 to David Newton, 
EPA Region 1 forwarding correspondence from RIDEM, Office of Water 
Resources (April 7, 1999). 
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11.12 	 PRP Related Documents (continued) 

6. 	 Letter from Deborah M. Simone, Metcalf & Eddy to David J. Newton, 
EPA Regionl with attached comments on the GZA Field Investigation 
Report of February 1999 (April 9, 1999). 

7. 	 Letter from David J. Newton, EPA Region 1 to Stephen A. Alfred, Town 
of South Kingstown concerning correspondence received from the RID EM 
Office of Water Resources, attached (May 4, 1999). 

8. 	 Response from Joseph Unsworth, Edward Summerly and Michael Powers, 
GZA GeoEnvironmental, Inc. to Metcalf & Eddy's comments dated April 
9, 1999 on GZA's Field Investigation Report (June 8, 1999), with 
transmittal letter from John D. Schock, Town of South Kingstown to 
David Newton, EPA Region 1 (June 16, 1999). 

13.0 	 Community Relations 

13.1 	 Correspondence 

1. 	 Letter from Sarah White, EPA Region 1 to Colleen Camp, Town of South 
Kingstown, to confirm public meeting and public hearing 11 dates to 
announce EPA's proposed cleanup plan for Rose Hill Landfill Superfund 
Site (December 22, 1998). 

2. 	 Letter from John DeVillars, EPA Region 1 to Dorothy Devine, 
Saugatucket River Heritage Corridor Coalition, Inc. concerning public 
participation and comments (March 5, 1999). 

13.3 	 News ClippingslPress Releases 

1. 	 "EPA Warns of risk, airborne chemicals described", South County 
Independent, (December 31, 1998). 

2. 	 "EPA chooses a cleanup for Rose Hill Road landfill, The Providence 
JDurnal, Oanuary21~ 1999). 

3. 	 "Landfill options selected, decision not final", South County Independent, 
(January"21,1999). 

4. 	 "The United States Environmental Protection Agency announces a 
Proposed Cleanup Plan for the Rose Hill Landfill Superfund site", The 
Providence Journal, (January 27, 1999). 

5. 	 "EPA to talk. about dumping cleanup"., The Providence Journal, (February 
2, 1999). 

6. 	 Report on the public meeting held February 2, 1999, South County 
Independent, (February 3, 1999). 

7. 	 Letter to the editor from Myron and Alice Duffin, "Hard life near 
Superfund site", South County Independent, (February 18, 1999). 
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13.3 News ClippingslPress Releases (continued) 

8. 	 "Critics argue cleanup plan falls short", The Providence Journal, (February 
22, 1999). 

9. 	 "Town officials critical of EPA's plan for Rose Hill Landfill", 
Narragansett Times, (February 25, 1999). 

10. 	 Untitled article concerning properties near Rose Hill Landfill, The 
Providence Journal, (April 2, 1999). 

11. 	 "Notice that EPA has extended the public comment period on the 
proposed cleanup plan for Rose Hill Regional Landfill Superfund site to 
May 3, 1999, The Times, (April 10, 1999). 

12. 	 "A close look at plans for Rose Hill Landfill raises concerns", The 
Providence Journal, (April 14, 1999). 

13. 	 "DEM endorses $17 million plan to clean up Rose Hill site", The 
Providence Journal, (April 16, 1999). 

14. 	 "Let Rose Hill landfill property recover on its own", South County 
Independent, (April 29, 1999). 

15. 	 Environmental News: EPA examines public health risks, cleanup options 
at Rose Hill Superfund Site (December 7, 1998). 

16. 	 Newspaper notice of Record of Decision availability (December 1999). 

13.4 	 Public Meetings 

1. 	 Agenda and sign-in sheet for the Feasibility Study Public Meeting held 
February 2, 1999. 

2. 	 Cross Reference: The Proposed Plan Public Hearing Transcript, dated 
February 18, 1999. [Filed and cited in break 5.3 Responsiveness 
Summary]. 

13.5 	 Fact Sheets 

1. 	 Rhode Island DEM Fact Sheet (March 1999). 

16.0 . Natural Resource Trustees 

16.5 	 Technical Issue Papers 

1. 	 Response by Kenneth Finkelstein, NOAA to Mark Dennen, RIDEM on 
RIDEM 's comments on the preliminary biological study of the 
Saugatucket Pond sediment (May 31, 1994). 
A. 	 Letter from Mark Dennen, RIDEM to David Newton, EPA Region 

1 concerning the Evaluation of Saugatucket Pond Sediment (May 
2, 1994). 
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16.5 	 Technical Issue Papers (continued) 

2. 	 Response by Kenneth Finkelstein, NOAA to Mark Dennen, RID EM on 
RID EM 's comments on the preliminary biological study of the 
Saugatucket Pond sediment (May 31, 1994). 
A. 	 Memo from Alicia M. Good, RIDEM to Terrence Gray, RID EM 

commenting on An Evaluation of Saugatucket Pond Sediment 
(April 27, 1994). 

17.0 	 Site Management 

17.7 	 Reference Documents 

Reference Documents cited in entries below may be reviewed by appointment only 
at the EPA Region1 Superfund Records Center in Boston, Massachusetts. 

1. 	 Groundwater Protection Strategy, EPA (April 1984). 
2. 	 The State's Groundwater (April 1988) 
3. 	 Guidelines for Groundwater Classification Under EPA Groundwater 

Protection Strategy, EPA (June 1988). 
4. 	 Suggested ROD Language for Various Groundwater Remediation Options, 

OSWER Directive 9283.1-03 (October 1990). 
5. 	 Rules and Regulations Pertaining to the Treatment, Disposal, Utilization 

and Transportation of Wastewater Treatment Facility Sludge, RID EM 
(March 1991). 

6. 	 A Guide to Principal Threat and Low Level Threat Wastes, OSWER 
Directive 9380.3-6FS (September 1991). 

7. 	 Use of Institutional Controls at Superfund Sites, EPA (July 27, 1992). 
8. 	 Air Pollution Controls Regulation No. 22, Air Toxics, RIDEM (March 28, 

1988, Amended November 19, 1992). 
9. 	 Air Pollution Control Regulation No.7, Emission of Air Contaminants 

Detrimental to Person or Property, RlDEM, (August 1967, Amended 
March 28, 1993). 

10. 	 Considering Wetlands at CERCLA Sites, OSWER (May 1994). 
11. 	 Underground Injection Control Program Rules and Regulations, RIDEM 

(May 31, 1984). 
12. 	 Regulations for Rhode Island Pollution Discharge Elimination System, 

RID EM (June 1984, Amended February 9, 1993). 
13. 	 Water Quality Facts, Home Water Testing, University ofRhode Island., 

College ofResource Development (September 1994). 
14. 	 Review of Draft Presumptive Remedy Guidance for CERCLA Sites with 

Contaminated Groundwater, OSWER (September 1994). 
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17.7 Reference Documents (continued) 

15. 	 "Establishment and Field Testing of a Rapid Bioassessment Screening of 
Rhode Island Freshwater Benthic Macroinvertabrates", Mark Gould, 
College of Arts and Sciences, Roger Williams University, Bristol, Rhode 
Island (December 1994). 

16. 	 Guidelines for Management ofInvestigation Derived Wastes, RID EM 
Policy Memo 95-01 (April 18, 1995). 

17. 	 Low Stress (Low Flow) Purging and Sampling Procedures for the 
Collection of Ground Water Samples from Monitoring Wells, EPA 
Region 1 (June 30, 1996). 

18. 	 Rules and Regulations for Groundwater Quality, RID EM (August 1996). 
19. 	 Rules and Regulations for the Investigation of Hazardous Material 

Releases, RIDEM (March 1993, Amended August 1996). 
20. 	 Air Pollution Control Regulation no. 5, Fugitive Dust, RID EM (August 

1967, Amended September 16, 1996). 
21. 	 Rules and Regulations for Composting Facilities and Solid Waste 

Management Facilities, RIDEM (January 1997). 
22. 	 Solid Waste Regulation No.2, Solid Waste Landfills, RIDEM (January 

1997). 
23. 	 Solid Waste Regulation No.3, Transfer Stations and Collection Stations, 

RIDEM (January 1997). 
24. 	 The Role ofCSGWPP's in EPA Remediation Programs, OSWER 

Directive 9283.1-09 (April 14, 1997). 
25. 	 Revised "Landfill Surface Methane Monitoring Plan, L & RR Landfill, 

North Smithfield, Rhode Island", Metcalf & Eddy (January 12, 1998). 
25. 	 Guidance on Preparing Superfund Remedial Decision Documents, Final 

Review Draft, OERR (June 19, 1998). 
26. 	 Air Pollution Control Regulation No.9, Air Pollution Control Permits, 

RIDEM (July 1998). 
27. 	 National Recommended Water Quality Criteria; Notice; Republication, 

Federal Register (December 10, 1998). 
28. 	 Use ofMonitored Natural Attenuation at Superfund, RCRA Corrective 

Action, and Underground Storage Tank Sites, OSWER Directive 9200.4
17P (April 21 , 1999). 

17.8 	 State and Local Technical Records 

1. 	 Letter from David C. Baud, Town of South Kingstown to Robert Carr, 
containing the Conceptual Master Plan Decision for the South Woods 
Major Subdivision (February 13, 1998), with FAX transmittal to Cynthia 
Gianfrancesco, RIDEM, dated September 13, 1998). 
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17.8 	 State and Local Technical Records (continued) 

2. 	 Letter from Alicia Good, RIDEM to Stephen A. Alfred, Town of South 
Kingstown, concerning attached draft report summarizing water quality 
investigations in the Saugatucket River conducted by Dr. Raymond 
Wright of the University ofRhode Island (February 24, 1999) 
A. 	 "Saugatucket River Water Quality Investigation - Steady State 

Modeling of Dissolved Oxygen and Nutrients on the Saugatucket 
River", Mirko Kugler and Raymond M. Wright, University of 
Rhode Island (July 1998). 

B. 	 "Saugatucket River Water Quality Investigations: Water Quality 
Data Report", Raymond M. Wright, Mirko Kugler Mark Yeboah 
and Quoe Nguyen, University of Rhode Island (July 28, 1998). 
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